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Q. B. on Compound angles, QE, Sol" of triangle, Seq. & Prog. & trigo. equations and inequations

Select the correct alternative : (Only one is correct)

Q.1,, foh-1 Aregular decagon A, A, A,......Ay is given in the xy plane. Measure of the ZA;A,A; indegrees is

(A) 108° (B) 96°

(C)72° (D*) 54°
. . . o N
[Hint: angle substended by each sides is 36° at the centre o
as shown >
o

0= 108 _ 54°
= =54°]

Q.24 If a2+ b2+ c2=1 then ab+bc + ca lies in the interval :
1 1 1
A |=,2 B) [-1,2 CH) | —=,1 D) |-1,=-
(A) {2 } B) [ ] (C*) { 5 } (D) { 2}

[Hint: > (a-b)?>0=2Y>a2-2>ab >0 = Y ab <> a? =ab+bc+ca<l
Also note that (a+ b+¢)2>0]

Q.3 354, If the roots of the cubic x3 —px? + gx —r=0are in G.P. then
(A%) ¢’ =p’r B)p’=q’r (©pg=r (D)pr=q

o
[Hint: Let g /0, 00 are the roots of the given cubic

1 o?
o’=r; Ot[g"‘l"'s} =p. ; F+a25+062=q (Taken two at a time)

3
1 q
henceocz(g+8+l)=q; 0€=5,alsooc3=r; %=r3q3=p3r ]

Q.413/ph_3 Inatriangle ABC, a:b:c =4:5:6.Then 3A+B =

(A) 4C B) 2n (C) n-C (D*) n

25+36-16

3 9
_ > _ 3A __ 2
256 —1 = cos3A=4cos°A—3cosB=

[Hint: cosA= T

36+16-25 9
Also COSB=26—4=E = cos3A=—-—cosB=cos(A-B) = 3A+B=mn ]

Suhag R. Kariya (S. R. K. Sir), Bhopal Phone : 0 903 903 7779, 0 98930 58881.

S

Q.5 foh-1 An equilateral triangle has sides 1 cmlong. An ant walks around the triangle, maintaining a distance of
1 cm from the triangle at all time. Distance travelled by the ant in one round is

3
(A) 3+33 (B) 3+6v3 (C¥)3 + 21 (D)3 + 7”

[Hint: The Ant must trace 3 sides of length 1 cm and the 3 arcs around each

Teko Classes, Math

21
corner of length ? for a total distance of (3 + 2m). ref. figure. Tem ]
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Q.65 If P(x) = ax? +bx +c¢ & Q(x) =—ax?+ dx + ¢, where ac # 0, then P(x) . Q(x) = 0 has
(A) exactly one real root (B*) atleast two real roots
(C) exactly three real roots (D) all four are realroots .

[Hint: D, : b2-4ac & D, : d2 + 4 ac . Hence atleast one of either D, or D, is zero]

Q.7,, flog The set of all real numbers x for which  log,,, (10g2003 (logzo02 (logzo01 x))) is defined as

{xIx>c}. The valueof c is

(A)O (B¥) (20012002 (C) (2003)2004 (D) (2001)2°02""
) ) ) C 1
Q.8 foh-3 In a triangle ABC, CD is the bisector of the angle C. If cos— has the value 3 and /(CD) =6, then
1 1
(— + —) has the value equal to
a b
(A%) + B) © + (D) none
9 12 6
Hint: A=A +A 1 b sin C = ab si ¢ ¢
[ : —1+2—2as1n —asm200s2
B o B N T =
=3 s1n2+2 as1n2:>ab9
Q.9, ... The real values of 'a' for which the quadratic equation, 2x> — (a> + 8a— 1) x + a>—4a =0 possesses
14/ge q q p
roots of opposite signs is given by :
(A) a>5 B*) 0<a<4 (C) a>0 (D) a>7
[Hint: f(0)<0]

Q.10 d The arithmetic mean of the nine numbers in the given set {9, 99, 999, ....... 999999999 }.is a 9 digit
number N, all whose digits are distinct. The number N does not contain the digit
(A% 0 B)2 (©)5 (D)9
1
[Hint: N=§{9,99,999, ....... 999999999} =1+ 11 + 111 +....... +111111111

=123456789 = (A) ]

1, If x= = satisfies th on sin~ —cos~ = 1 —sinx & the inequality |- — | < 3™ | then:
Q. 12/ph-2 T X = 5 satisties the equation s1n2 —0052 =1 —smx & the inequality E_E ST’t en:
(A) n=-1,0,3,5 B*)n=1,2,4,5
(C©) n=0,2,4 D) n=-1,1,3,5
x_ T 37 .
[Sol 2 2172 possible x are
_3_ng§_£g3_n _E’O’E’n’:%_n’zn’s_n
4 2 52 4 2 2 2 2
—ESES—E sini—cosiz(sini—cosi)2
4 2 54 2 2
—ESXS—TC factors sin ~ — cos ~ =0
2 4 2 2

. X X
or sin——cos—=1
2 2

only circled angle satisfy one of the above equation whenn=1,2,4,5 ]
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Q.12,, foh-3 With usual notations, in a triangle ABC, a cos(B —C) + bcos(C —A) + c cos(A— B) is equal to

[Sol.

Q.13,0,.1 Ifina A ABC, sinA + sin’®B + sin®C = 3 sinA - sinB - sinC then

iF

Q.14,, qe If a, b, ¢ are real numbers-satisfying the condition a + b + ¢ = 0 then the roots of the quadratic

(A) positive (B) negative (C*) real & distinct. (D) imaginary:
[Hint: D =25b% -84 ac
=25(a+ c)? —84ac using b="(a +c)
=21[(a+c)? —4ac] +4(a+c)?>0.]
. . 3 .
Q. 1540/ph_1 If sin’x-cos3x+cos’x - sin3x= g , then the value of sin 4x is
ol . ol 53
A3 ®) (€ 3 D) 3
[Sol. 4 sin’x - cos 3x + 4 cos’x - sin 3x =3/2
3
(3 sin x — sin 3x) cos 3x + (3 cos X + cos 3x) sin 3x = 5
. . 3 . 1
3[sin x cos 3X + cos X sin 3X] = 5 = sin 4x = 5

A% abc B abc c 4abc D abc
( )Rz ()4R2 ()Rz ()2R2
Here a(cosB cosC +sinB sinC) + ........
_ a b ¢
Y8 GhA " sinB  sinC -
bc (%
a (cosB cosC + RH_ ...... Q
3abc 3abc
= IR? + a cosB cosC + b cosC cosA + ¢ cosA cosB = R + ¢ cosC + ¢ cosA cosB
3abc A cosB ALB 3abc A SinB 3abc  abc  abc An
=5 + - +B)]="75+ = + = .
AR? ¢ [cosA cosB — cos( )] AR? ¢ sinA sin AR TARZ T R2 s.]

(A) A ABC may be a scalene triangle (B) A ABCisaright triangle

(C) A ABC is an obtuse angled triangle (D*) A ABC s an equilateral triangle
Use : a>+b3+c¢3=3abe=(1/2) (a+b+c) [(a—b)2+(b—c)?*+(c—a)>

either sinA +sinB+sinC=0 (which is not possible)

or sinA =sinB.=sinC = equilateral ]

equation 3ax?+ 5bx +7¢ =0 are.:

T nm o
4X=HR+(—1)“[EJ = x=" +(—1)“g ]

Teko Classes, Maths : Suhag R. Kariya (S. R. K. Sir), Bhopal Phone : 0 903 903 7779, 0 98930 58881.

Successful People Replace the words like; "wish", "try" & "should” with "I Will". Ineffective People don't.



Get Solution of These Packages & Learn by Video Tutorials on www.MathsBySuhag.com
Q.16,5 fph-3 With usual notations in a triangle ABC, (I1,)- (IL,)- (I1;) has the value equal to

(A)R’r (B) 2R’r (C) 4R?r (D*) 16R’r
[Hint:  BICI, is a cyclic quadrilateral withI1, as the diameter
A
Iso £ BI,C r_A
also C=5"5
applying sine law in BCI,
w
a o)
=11 ()
1 @
cos A o
2

2R-2siné-c0sé

A
11, = A% =4Rsin"
Ccos—
2
I, =64R3si é i E i g—16R2
H | = sm251n251n2— r |

Q.17,4, &p Consider the pattern shown below

Row 1 1

Row 2 3 5

Row 3 7 9 11

Row 4| 13 15 17 19 etc

The number at the end of row 80 is

(A¥) 6479 (B) 6319 (C) 6481 (D) 6531
[Sol." 1%t termis given by
n’-n+l
n=2380 802 - 80+ 1

8079 + 1'=6321
numberat the end = 6321 + 2 x 79=6321 + 158 = 6479 Ans. |

Q.1 825/10g For all positive integers n let f (n) = logzooznz. Let N=f(11)+f(13) +1f(14)
which of the following relations is true?

(A)O<N«<1 (B)N=1 (C)1<N«<2 (D*)N=2
[Hint: 2002=2-7 -11-13; N=logN112+10gN132+logN142=log2002(112- 132-14)
N=10g2002(112' 132.22.79) =2 = (D) ]
Q'1930/qe The rootsof (x—1) (x-3)+Kx—-2)(x—4)=0, K>0 are:
(A*) real (B) real & equal (C) imaginary (D) one real & one imaginary

[Hint: check f(1),f(2), f(3) & f(4) and interpret
note that one root lie between 1 and 2 and the other between 3 and 4 |

Q.20, joh3 An isosceles triangle has sides oflength 2, 2, and x. The value of x for which the area of the triangle

Teko Classes, Maths : Suhag R. Kariya (S. R. K. Sir), Bhopal Phone : 0 903 903 7779, 0 98930 58881.
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A1 (B) 2 ./ \
02 D*

© (D*) 242 sl .
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1 .
[Hint: EXZXZSIHA which is maximum if A = 90° = x=1221

Q.21 I X secOl + y tanol = x secP + y tanf} = a, then sec o - sec § =
2, 2 2, .2 2, .2 2 2
a +y a +y X +y X -y
A B* C D
( )x2+y2 ( )Xz_yz ( )a2+y2 ( )az_yz

[Sol.  ovand P satisfy the equation
xsecO+ytanO=a
or (xsec®@—a?)=y?tan’ O =y*(xsec>0-1)
sec?® (x2—y?) —2axsecO+a>+y> =0
This is a quadratic in sec 8, whose roots are sec 3 and sec 3

a’+y?

]

seco-secB="75 >
X -y

Q.22, qe Largest integral value of m for which the quadratic expression
y=x>+(2m+ 6)x +4m+ 12 is always positive, V x € R, is
(A)-1 B)-2 (C*0 (D)2
[Hnt: D<0 = -3<m<]l = m=0]

Q.23 The general solution of the trigonometric equation

page 6
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16/ph-2
tanX + tan 2x + tan 3x = tan X - tan 2x- tan 3Xis
T n7w
(A)xX=nm (B) nt + E (C) x=2nw (D*)x = ?
wheren € 1
tan X —tan 2x —tan 3x = tan-3X — tan 2xX —tan X
= tanx +tan2x =0
tan 2x =tan (—Xx)
2X=nT—-X
oo
X = 3 ne ]
24, Withusualnotation in a A ABC (l+iJ (i+lJ (l+lJ = KR® here K has the value @
Q. 30iph3 With usual notation in a P e L Y e T where as the va ue%
S
equalto: <
(A) 1 (B) 16 (C*) 64 (D) 128 Dé)
[Hint: 1st term —l(s—a+s—b) =% o Lus=" Use A—a—bc to get the result ] f_-;
' A T A TN "R OB @
2]
Q.25 &p If the sum of the roots of the quadratic equation, ax? + bx + ¢ = 0 is equal to sum of the squares ofg
. . a b c . &
their reciprocals, then —, —,— arein: )
c a'b @
(A)AP. (B)GP. (C*)H.P. (D) none g
[Sol.  Let the roots of the equation are ax> + bx + ¢ = 0 are o and 9
o
|_

1 1 (a+P)*-2a
e

(o +PB) (0f)* =(au+B)* — 20

Successful People Replace the words like; "wish", "try" & "should” with "I Will". Ineffective People don't.
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[_Ej )b’ 2
a)la’?] a® a
—bc? = ab? — 2a%c

ab? +bc? =2a’%c
abc
= ( Dividing by abc)

b ¢
b ¢ 2a —+t— b
—t—=— or &_c a = —
c a b b 2 C

ac
»,—,— are inA.P. = result ]
b a

1

< is:
log, ~21 ~ log, (x+3)

(A) (=3,-2) (B) (=3,=2) U (=1, ) (C*) (=1, ) (D) none
[Hint: Domainis (—=3,2) U (=1, ) ; for x>-1,

LHS is negative & RHS is positive
and for —3 <x<—2 itis the other way = x>—1 is the final answer |

Q.265 flog The set of values of x satisfying the inequality

A0
Q.2756/p.1 As shown in the figure AD is the altitude on BC'and AD R i y
produced-meets the circumcircle of AABC at P where
DP =x. Similarly EQ=yand FR =z. If a, b, ¢ respectively
D
: a b c B C
denotes the sides BC, CAand AB then®— + — + —
2x 2y 2z X
has the value equal to P
(A*) tanA + tanB + tanC (B) cotA + cotB + cotC
(C) cosA + cosB + cosC (D) cosecA + cosecB +cosecC
[Hint: BD =x tanC " in APDB A
and DC =xtanB for APDC
.. BD+DC=a=x(tanB + tanC)
2 —tanB +tanC D
— =tanB + tan
X 1 B B C
= result
] P
acosA + bcosB + ccosC .
Q.2831/ph_3 Ina A ABC, the value of i bio is equal to :
(A%) & B) o © = D) 2
R 2r r R
Hint: Lus X [sin2A + sin2B + sin2C] 4sinA sinB sinC
[Hint: 2R [sinA + sinB + sinC] 2. 4cos% cos% cos%
LA B C
= smzsmzsmz_R ]

Successful People Replace the words like; "wish", "try" & "should” with "I Will". Ineffective People don't.
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Q.29,, & If the sum of the first 11 terms of an arithmetical progression equals that of the first 19 terms, then the

com

[Sol.

FREE Download Study Package from website: www.TekoClasses.com & www.MathsBySuhag
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Q.31,,, &p In‘an A.P. with first term 'a' and the common difference d (a, d # 0); the ratio ' p ' of the sum of the first
a
n terms to sum of n terms succeeding them does not depend on n. Then the ratio 4 and the ratio 'p ",
respectively are
® 5,5 )23 (SN OES
n
5[2a+(n—l)d] (2a—d)+nd
[Hint : —— = B TN
@[2214_ (2n —l)d]—E[2a+n 71 d] 2[(2a—d)+2nd]—[2a —d +nd]
2 2
if 20 = d then ratio =——o— = +
if2a=dthenratio=7 = =7
i — l . t — C
R ratio = = ]

Q.32,, foh-3 AD, BE and CF are the perpendiculars from the angular points of a A ABC upon the opposite sides.=<,

sum of its first 30 terms, is
(A*)equalto 0 (B)equalto—1 (C)equalto 1 (D) non unique

11 19
E[2a+10d]: 7[2a+ 18d]

11-2(@+5d)=19-2(a+9d)
Ila+55d=19a+171d
8a+116d=0 = 2a+29d=0
= S;0=0 = (A)]

page 8

Q.3O39/qe The sum of all the value of m for which the roots x; and x, of the quadratic equation$

x? —2mx + m = 0 satisfy the condition X13 + X; :X12 +x§, is

A g B)1 C 2 D* 2
( )4 (B) ( )4 ( )4
X;+X,=2m ; X, X, =m

(X, +%,)% = 3x X, (X, + X,) = (X, + X,)* = 2X,X,

8m? —3m(2m) =4m?-2m

8m> — 10m? + 2m=0

2m(4m?-5m+1)=0 = m=90

(m-1)4m~=1)=0 = m=1 or m=1/4 | ]

Maths : Suhag R. Kariya (S. R. K. Sir), Bhopal Phone : 0 903 903 7779, 0 98930 588

The perimeters of the A DEF and A ABC are in the ratio :
2r r r r
J— PR *) —_—
A < B) o5 (C*) & D) 55

where r is the in radius and R is the circum radius of the A ABC

Teko Classes
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[Hint: Note that A DEF is a pedal triangle whose sides are R sin2A, R sin2B and
R sin2C.

) R Y sin2A AR TI sin A 2.8Hsin%Hcos%
= ratio = = : = K
a+b+c 2R ¥ sinA 4 11 cos

]

= 4 1si é_
= smz_

|-

Q'3378/ph—1 If cos25° + sin25° = p, then cos50° is

(A) \J2-p* (B) - p+/2—p? (C*) py2-p? (D)- py2-p*

[Hint: c0s50° = c0s?25° — sin?25° = p(c0s25° — sin25°) |

Q.34, .. Let r;, r, and r; be the solutions of the equation x3 = 2x2 + 4x + 5074 =0 then the value of
(r; +2)(r, +2)(r; +2) is

(A) 5050 (B) 5066 (C*)—-5050 (D) -5066
[Sol.  x3-2x>+4x+5074 = (x—r1)(X—1,)(X—13)
put x=-2

—8-8-8+5074=—(2+1)2+1,)(2+T,)
5050 =— (2 +1,)(2 +1)(2 +15)
(2 +1)(2+1)(2 +1;) =— 5050 Ans.]

Q.35 &p If p,q, riin HP. and p & r be different having same sign then the roots-of the equation
px?+gx +r=0 are
(A) real& equal (B) real & distinct (C) irrational (D*) imaginary

2pr
p+r

2 2 2

T +1r =+ pr

[z, ) =_4p{1_ p 2}3_%{%}
p+r (p+r1) (p+r1)

. D< 0 roots areimaginary |

[Sol. .D=q?—4pr also q=

. B C
Q.3643/ph_3 InaAABCif b+c=3a then cotE . cotE has the value equal to :

(A) 4 (B) 3 (C*) 2 (D) 1
B C -b - s—a
[Hint: cot— - cot— = S(S ) ) S(S C) u = > = 2s
2 2 A A s—a s—a 2s—2a
but giventhat a+b+c=4a = 2s=4a Hence cotE . cotE = 2—=2 ]
a

Q.37 Indicate the correct choice : If log, , (x—1) <log ;o (x- 1), then x lies in the interval ;

*~ 370
(f&*) (2, ) B) (1,2) O -2,-1 (D) none of these
[Hint: log,, (x—1) < 1/21og, 45 (x- 1) or log, 5 (x—1) <log 4o (x- 1)
x-1>/x-1 = x-1>0o0rx>1
T
= x-1)2>x-1 = x-2)x-1)>0 2 ]
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Q.38 joh-2 Number of roots of the equation, sin(cos x) = cos(sinx) in [0, 27t] is
(A*%)0 B)1 ©2 (D)4

) [Sol.  sin(cos x) =sin (g —sin xj

) T
CcosS X+sinx= —
2

no solutionas — /2 <cosx+sinx <+/2 ]

Q. 3947/ . The sum of the roots of the equation (x+ 1) =2log,(2*+3)-21og, (1980 -27)is

(A) 3954 (B*)log,11 (©) log,3954 (D) indeterminate
e . T T +n
Q.40,, fph-1 Let n be a positive integer such that sin n + cos m= o Then
(A)6<n<8 (B)4<n<8 (C©)4<n<8 (D*)4< n<8
, : — ©  n J2si (n n j n
. — — = 2sin| —+— | = ~——
[Hint: Given sin o + cos o > = 4 o >

1 . (T T \/E
As neN,E<SmZ+E <1: hence T T <1

2<ihn <22 = 4<n<8 Ans. |

Q.41 foh3 Let f, g, hbe the lengths ofthe perpendiculars from the circumeentre of the A ABC onthe sides a,

b

b and c respectively . If 24+ 2 S 2N 225 then the value of A is :
f g h f'gh
(A*) 1/4 (B) 1/2 O 1 (D) 2
1 1
[Hint: tanA = _f = 5 Ytan A= 5 ITtan A

Q. 4250/qe The equation whose roots are sec? o, & cosec? o can be :
(A) 2x2-x—-1=0 B) x2-3x+3=0(C*) x2-9x+9=0 (D) none
[Hint: Note that sec? o+ cosec? oL = sec? o.. cosec? oL > 4 |

43 Minimum vertical distance between the graphs of y=2 + sinx and y = cos X is

(@)

92/ph-1

(A)2 (B)1 ©) 2 (D¥)2- 2

[Hint: d_. =min(2 + sin X —cos x) = 2+\/_sm£X—_J =2-.2]

Successful People Replace the words like; "wish", "try" & "should” with "I Will". Ineffective People don't.
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Q.44

[Sol.

[Sol.
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53/s&p

Let Cbe a circle with centre P and AB be a diameter of C. Suppose P, is the mid point of the line
segment P B, P, is the mid point of the line segment P, B and so on. Let C,, C,, C,, ..... be circles with
diameters P,P,, P\P,, P,P, ...... respectively. Suppose the circles C |, C,, C,, ...... are all shaded. The
ratio of the area of the unshaded portion of C to that of the original circle C is

(A)8:9 (B)9:10 (©)10:11 (D*)11:12

2 2
area of circle C, = T (area of circle= —)
412 4

2
area of circle C, = Tr
4\ 4

2
area of circle C3 = E(Ej and so on
418

1
2 2 2 2 — 2
shadedarea:zr— r_+r_+ ....... =7tr 4 =7tr
41 4 16 64 4 1_1 12
2
L
Hence ratio = =12 = E
nr’ 12

Q.45,, foh-3 If the-orthocentre and circumcentre of a triangle ABC be at equal distances fromthe side BC and lie

on the same side of BC then tanB.tanC has the value equal to :

1 1
(A*)3 (B) 3 ©-3 (D) - 3
[Hint'; R cos A= 2 R cosB cosC (C M = ON = distance of orthocentre from the side)
cos(B+C)
— . =- (ON/=2R cosB cosC)
cosBcosC
eos BcosC—sinBsin C 5 CB=R C>
cosBcosC T CB=R) A A C
M
1 —tan B tanC = -2
tanBtanC=-3 ]
Q.464, lge The graph of a quadratic polynomial y = ax?> + bx + ¢ (a, b, c € R) with vertex on
y

y-axis is as shown in the figure. Then which one of the following statement is
INCORRECT?
(A) Product of the roots of the corresponding quadratic equation is positive.
(B) Discriminant of the quadratic equation is negative. Ol
(C*) Nothing definite can be said about the sum of the roots, whether positive, negative or zero.
(D) Both roots of the quadratic equation are purely imaginary.
Roots are purely imaginary
ie. i and-if

sum of roots =0
incorrect (C)

ke
Teko Classes, Maths : Suhag R. Kariya (S. R. K. Sir), Bhopal Phone : 0 903 903 7779, 0 98930 58881.
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Zcos A + cos B + 2cosC = i+£ then the value of the angle A is:

47 If in a triangle ABC
Q 75/ph-3 & a b c bc ca
A) x B) r O) r (D* r
() 3 ®) (©) 3 )3
C
2b2+c?—a%)  cZ+a’-b>  2@%+b*-c?) a b 2 b o
[Sol. + " _a,b S
2abc 2abc 2abc bc ca o
B S A g
2,2 12
+a”—b

(b2+cz—a2)+(ca—2)+az+b2—czzaz+b2 _
22 -2a2+ct+at-b2=0 §
b>-a?+c?=0 10
b>+c?=a’ ] §
3
Q.4894/ph_1 Ifsin(@+o)=a & sin(06+B)=b(0<aq, B,6< w/2) o
then cos2 (o — ) —4ab cos(o—P) = o5
(A) 1—a%2-b? (B*) 1 —2a%-2b2 (C) 2+a2+b? (D) 2 —a2-b? E
[Sol. 2cos? (0. — ) — 4 ab cos(o. — B) — 1 ™
- o o
20082(0L+6—([3+6)) —4ab cos(a+e—([3+e))—l g
>
2[\/1—a2.\/1—b2 +ab]Z —4ab lx/l—az.\/l—bz +abJ—1 o
On solving we get 2
=2[1=b2—a’+a?h? | - 2a%b> — 1 §
=1 -2a% - 2b? Ans' ] —
g
Q.49 & Concentric circles ofradii 1,2, 3......100.cms are drawn. The interior of the smallest circle is colouredé

red and the angular regions are coloured alternately green and red, so.that no two adjacent regions are.=
of the same colour. The total area of the greenregions in'sq. cmis equal to (

(A) 10007 (B*)50507 (C) 495071 (D) 5151w
[Hint: 7t[(r22 —rl2 )+ (r42 —r32 )+ ...... + (rlz()O —r929 )]
[, =T =T, —T3= .. =T00~Tg9=1
=T +1,+r,+0,+ ... + 100

=m[1+2+3+....... + 100]
= 50507 sq. cm.]

Q.50 Ina AABC if b=a (\/5—1) and ZC =30 then the measure of the angle A is

~2Y49/ph-3
(A) 159 (B) 45° (C) 75° (D*) 105°
) A—-B a—-b C )
[Hint: use tan = cot — togetA—B and A+B=150° (given) ]

2 a+b 2

Q.5155/,. The number of solution of the equation eXteX+e X e*=3(eX+e")is
(A)0 (B)2 (€)1 (D) more than 2
[Hint: x=Imn2]
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Q.52; ;.3 If ina triangle sinA:sinC = sin(A—B) : sin(B—C) then a2:b?:c?

(A*) are in A.P. (B) arein G.P.

(C) arem H.P. (D) none of these

sinA _ sin(A-B)

(S0l “§inc ~ sin(B-0)
sin(B+C) _ sin(A—B)
sin(fA+B) sin(B-C)
sin’B — sin’C = sin?A — sin’B
2b2=a2+c? = a% b% c? areinA.P. ]
Q.53 &p The number of natural numbers less than 400 that are not divisible by 17 or 23 is
(A) 382 (B) 359 (C*) 360 (D) 376
[Hint:  divisible by 17
17, 34, 51, ........ 391 (23)
divisible by 23
23, 46, 69,......... 391 (17)
divisible by both
391 (D

divisible by 17 or 23 =23 +17-1=39
not divisible by 17 or 23-and < 400
=399 — 39 =360 ]

9x?%sin’ x +4

Q.54 fph-1 The minimum value of the expression for x € (0, ™) is

X sin X
16 8
(A) 3 (B)6 (C*) 12 (D) 3
[Sol. "E=9xsinx+ —; [note that x sin x> 0in (0, 1) |
X Sin X
’ 2
E = 3\/xsinx——j +12
( A/ X sin X
E_. =12 whichoccurs when3 xsinx=2 = X sin x = 2/3]

min

note that x sin x is continuous at x =0 and attains the value 7t/2 which is greater than 2/3 at x = 1/2,

hence it must take the 2/3 in (0,7/2) |

227P _ dp-2 apj

p
Q.5550/ph_3 InaAABC,a=a =2 ,b=a,, c=a; suchthat a1 = 32—_ a, ( 5p

P

where p=1,2 then
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hence r, =r;=3r, ]

(A)r,=r, (B)r;=2r, (O r,=12r, (D*)r, =3r,
[Hint: put p=1,wegeta,=4 =>b=4 A
put p=2,wegeta;=4 =>c=4
Hence the AABC is isosceles 4 4
now A =415
A V15 A J15 B L ¢
r, = =— and 1,= =— =04
s—a 3 s—b 1
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- 1
Q.5643/S&p The sum an— equals

n=1 +2n
A 1 B 2 C* 3 D)1

A 3 B) 3 (S D)
1 1)1 1 <
[Sol. 1= nm+2) zi[n n+2} >
1 _1 1 5
Ti=5173 =
~ ©
111 2
T,= 212 4 o
S
111 &
T,= 21375 o
~ o
111 E
L=714"6 o
S
add o
1 1| 3 >
=—|l+=1= = ©
5=3 [ 2} g = ©] 5
c
2
Q.57 joh-3 The product of the arithmetic mean of the lengths of the sides ofa triangle and harmonic mean of the®-
lengths of the altitudes of the triangle’is equalto : f_g_
(A) A B*) 2A ) 3A (D) 4A 2
[where A is the area ofthe triangle ABC] @
: 1 1 1. at+b+c a+b+c 3 n
: = x = — +—+ — = . = ;
[Hint: ah, =bh, =ch,=2A = b by h, A = 3 T 1 1 2A] ¥
R o
h, h, h, %
Q.58 lge The set of real value(s) of p for which the equation, |2x + 3 | + | 2x—3 | = px + 6 has more than two o
solutions is : E
(A) (0,4] B) (=4,4) (©) R-{4,-4,0} (D*) {0} z
[Hint: Draw graphs of : >
' ; p=-4 p=4 8
4x if x2 5 y y=px+6 (?)
_ 3 3 P "
y=1| 6 if 5 <x<3 5% g
—-4x if x< —% - ‘2‘5
and y=px+6 -3/2 0 32 X §
From the graph it is obvious that if 3
o
p=0 we have infinite solutions ranging from [ —% ) % ] %
|_

if 0O<p<4 or —4<p<0,
two solutions , if p=4 or—4 we have
x =0 is the only solution ]
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Q.59 foh-3 If ‘O’ is the circumcentre of the A ABC and R,, R, and R are the radii of the circumcircles of

. . b
triangles OBC, OCA and OAB respectively then Ri +— + - has the value equal to:
1 2 3

A) abc B) R? c*) 4A
( 2R’ ( abc ( R?
. b 4A
[Hint: Using R=% = %z—c
a b c 4 4A
—t—+—=— (A +A+A) = 3 = C
Rl R2 R3 R2 ( 1 2 3) R2 ]

Q.6O36/s&p IfforanA.P. a,,a,,a5,...,4a_,....
a,ta;+a;=-12 and a,a,a,=3
then the value of a, + a, + a, equals
(A)-12 B)-16 ©)-18 (D*)-21
[Hint: Let the 13¢5 terms of the A.P. are
a—2d,a—-d,a,a+d,a+2d
now a +a;+a;=-12
3a=—12 = a=-4
also a;.a; a;=38
(@-2d)(a-d)a=8
-4(=4-2d)(-4-d)=8 =>d=-3
Hencethe AP.is.2,—-1,-4,~7,—-10,—-13 ,......
Hence a, +a, +a,=~=21]

Q.6164/ph_3 Ifina A ABC, cosA-cosB +sinA sinB sin2C =1 then, the statement which isincorrect;is
(A) A ABC s isosceles but not right angled (B)A ABC is acute angled
T
(C*) A ABC isrightangled (D) least angle of the triangle is 2
[Hint: sin2C =~ n BB oy d A=B="F adC="
posin2C=—¢ ~o = =1. Now procee =B=-"randC=7

1<cos(A-B) = cos(A-B)=1 = A=B ]

- 1 1
Q.6270/qe The absolute term in the quadratic expression ; (X It J (X - E) as n— oois

(A*) 1 B) -1 (&)1 (D) 172

D)

. (1 1 j ( 1 J
Lim = —— | = l——
n—e = k(k+1) ok k+1 n+1

—
6]
@)
I

2
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Q.63 fph-2 The number of roots of the equation, sinx +2 sin 2x =3 + sin 3x is:

(A%) 0 (B) 1 ©) 2 (D) infinite
[Hint : (sinx—sin3x) +2sin2x—-3=0
= 2sinxcos2x—2sin2x+3=0
2 sin X cos 2x — 2 sin 2x + (sin?x + cosx) + (sin?2x + cos?2x) + 1 =0
= (1 —sin 2x)% + (sin X + cos 2x)?* + cos’x=0 = No root ]

a’b%c? (sin2A +sin 2B +sin 2C)

Q.64 4ph3 In a triangle the expression JE simplifies to
(A8 (B) 16 (C*)32 (D) 64
2 .
abc 4| I sin A 2
T - 2. _
[Hint: ( A j A =16R R2 32 ]

Q.65,,,.. Number of real values of x satisfying the equation

*~99/qe
Vx2=6x+9 + x2—6x+6 =1 is
(A*)0 B)1 ©)2 (D) more than 2
(x2-6x+9)—(x2-6x+6)=3

E

\/x2—6x+9 = \/x2—6x+6 =3

adding x> _x40 =2

*~100/qe .
sec’oL - sec?P - sec’y is

(A p?>+12+2rp+ 1 «(B¥) p2+1>=2rp+1 (C)p>—-r?-2rp+1 (D) None

[Sol. Ztanoc =p; Ztanoc-tanﬁ =0 ; Htanoc =r
now  sec’ - sec’P - sec’y =(1 + tan’a) (1 +tan*B) (1 + tan?y)

=1+ Ztanzoc + Ztanza-tanzﬁ +tan’oL - tan’P- tan’y
now Ztanzoc = (Ztanoc)2 -2 Ztanoc-tanﬁ =p?

Ztanza-tanzﬁ = (Ztanoc-tan[?) )2 —2tano - tan P - tany (Ztanoc)
=0-2rp

I_Itan2 o =12

[Isec>a =1+p>-2rp+r2=1+(p-1? ]
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x>—6x+9=4
x2—6x+5=0
x-5x-1)=0 = x=1 or5
but none satisfies. ]
Q.66 If the roots of the equation . x3 —px? —'r =0 are tan o, tan and tan 7y then the value of =
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A A B
(A) Zcot; (B) Zcot;cot;

(C*) Ztan%

2.t

Q.67 foh-3 If r,,r,,1; betheradiiof excircles of the triangle ABC, then m isequalto:

A
®) [ tan 5

page 17

Q.68 & There is a certain sequence of positive real numbers. Beginning from the third term, each term of the 5

sequence is the sum of all the previous terms. The seventh term is equal to 1000 and the first term is equal 3

. A . B .
sin—sin—.sin —
22 2

A A
In a triangle H COtE = z COtE ]

to 1. The second term of this sequence is equal to g
123 123 3

(A) 246 (B*) BN ©) 4 (D) 124 o
o

sequenceis t; +t,+t;+t,+........ o
ty=t, +t,;t;=1000 Ny
tl =1 ;
but t,=t, +t, +tyht, +ts + 1, g
1000 = 2(t, + &, + t; +t, + t5) 2
=4(ty+t, +t;+t,) g
=8(t, + t,+ t;) o
1000 = 16(t, +t,) S
o 1000 /_1000. w25 L1230 T
1HBS T & 2T ey N Al K
o

Q.69 - If x,yand z are the distances of incentre from the vertices of the triangle ABC respectively then5
S7/ph<3 y g p y o)
abc =
is equal to n

Xyz N
A A A A o

(A) Htan? (B*) Zcotz () Ztan; (D) 2s1n3 %
A g

X =T cosec &

2 N4

B C A -

—r | cot—+cot— =y

a=r [ 2 2} ‘\ g

@

Ak L

Sin—.cos— 2

a_ cotE+cotg .siné -2 2 0 ©

X 2 2 2 . B . C rcotB lcotC =
smE.sm— 2 2 ]

cosé cosE cos— §

abe T2 02 | oA oo B et S 2

Xyz 2 <

|_

"try" & "should" with "I Will". Ineffective People don't.
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Q.70, . If the equation a (x— 1) + b(x2-3x+2) + x—a% =0 is satisfied for all x € R then the number of

—
wn
@)
I
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Q.71 oh3 Ina AABC, a semicircle is inscribed, whose diameter lies on the side c. Then the radius of the semicircle

Q.73 4 &p Along a road lies an odd number of stones placed at intervals of 10 m. These stones have to be =

ordered pairs of (a, b) can be

(A)O (B*) 1 (©)2 (D) infinite
equation is anidentity = coefficient of x> = 0 = coefficient of x = constant term
a+b=0 (1)
—-2a-3b+1=0 w(2)
and a+2b-a?2=0 ...(3)
from (1) and (2) a=—landb=1

page 18

which also satisfies (3) = (a,b)=(-1,1) = B ]

Hence af(1-af)=0 = a=0orPB=0oraf =1
if =0 then from (2) B =0 or B =1"= roots are (0,0).or(0,1)
iff=0thena=0orf=1

o

' 1 , 1 1 17 1
iff=—then " +— =0+— = |0+—| —-2=0+—
o (04 (04 (04

hence t?—t-2=0 = (t-2) (t+1)=0 = t=2o0rt=-1
ift=2 = o =1&PB=1,ift=—1 roots are imaginary (mor @) |

i %

Q

0

A 25 ®) © 2 (D) > o

( a+b a+b—c S 2 oy

Where A is the area of the triangle ABC. c 3

o

int: lr +lrb—l bsin C 3

[ Hint: 2 a 27075 abps b a E
r(a+b)=2A ;

2A pe I B S

r= ] 0

a+b S

o

Q.72 lge Number of quadratic equations with real roots which remain unchanged even after squaring their @
roots, is 2

(A) 1 B) 2 (€ 3 (D) 4 -

[Hint : of = o2B? A S
and o2+Pl=a+p n(2) %

'(/:)

X

o

)

©

>

T

X

o

(@]

@

assembled around the middle stone. A person can carry only one stone at a time. A man carried out thed

job starting with the stone in the middle, carrying stones in succession, thereby covering a distance 0f 4.8 ¢,
km. Then the number of stones is =
(A) 15 (B)29 (C*) 31 (D) 35
Let there be 2n + 1 stones ; i.e. n stones on each side of the middle stone. The man will run 20 m, to pick
pick up the first stone and return, 40 m. for the second stone and so on. So he runs
(n/2) (2 x 20 + (n — 1)20) = 10n(n + 1) meters to pick up the stones on one side, and hence
20n(n+ 1) m, to pick up all the stones.

20n(n+1)=4800, orn=15.

there are 2n + 1 = 31 stones ]
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cosA cosB cosC

Q. 74, joh-3 Ifina AABC, b then the triangle is
(A) right angled (B) isosceles (C*) equilateral (D) obtuse
Hing: —ooSA _ cosB _ cosC - A=tanB =tanC = A=B=C = (C
it R SinA  2RsinB  2RsinC > nAStanB=tanC=>A=B=C = (O]
=)}
Q.75,5 e The quadratic equation ax?+bx +c¢ =0 has imaginary roots if : °
(A) a<-1,0<c<1,b>0 (B) a<-1, -1<c<0, 0<bx<1 2
(C) a<—1, c<0, b>1 (D*) none e

~—

Q.76, 35, The equations x3+5x% +px+q=0 and x> +7x%+px+r=0 have two roots in common. If the
third root of each equation is represented by x, and X, respectively, then the ordered pair (x, x,) is :

(A*) (=5,=7) B)1,-1) © LD D) 5,7
[Hint: The common roots must be roots of the equation 2x>+(r—q) =0
= sum is zero. Hence third root of first is — 5 and third root of 2™ is —7 ]

Q.77 If cos A + cosB + 2cosC = 2 then the sides of the A ABC are in

11 631ph-3
(A*)A.P. B)GP (O H.P. (D) none
. ., C A+B A-B ., C
[Hint : cosA + cosB =2(1-cosC) =4 smza or 2cos 5 cos— =4sm25
A 2 or 2c0s S cos =R = 4si € cos = = 2akC
or Cos—— =2sin— or 2cos— cos——~ =4sin 7 cos— = 2sin

A+B A-B
> CcoS

2sin =2sinC or sinA + sinB = 2sinC = a,.c, bare in A.P. ]

Select the correct alternatives : (More than one.are correct)

Teko Classes, Maths : Suhag R. Kariya (S. R. K. Sir), Bhopal Phone : 0 903 903 7779, 0 98930 58881.

) ) )
Q. 785010 fph-2 If sin® = sino then sin 3 equal to
(A¥) sin % (B*) sin (g —%j (C) sin (g +%j (D*) —sin (g +%j
[Sol. sin© = sin o
0 =nm+(-1)"o
n= 6= sinB/3 = sino/3 = (A)
n=1 0=mn-o sin6/3 = sin(7/3—0/3) = (B)
n=-1 0 =-m-o sinB/3 = sin(—m/3—-0/3) = —sin(1/3+0/3) = (D) ]
Q.79501/qe cos o is a root of the equation 25x> +5x —12=0, —1 <x <0, then the value of sin2ais :
(A*) 24/25 (B) —12/25 (C*) —24/25 (D) 20/25
Q.80507/S&p If sin(x —y), sin x and sin (x +y) are in H.P., then sin x. sec% =
(A)2 (B*) /2 (CH -2 (D)-2
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2sin (x—y) sin (x+y) 2 (sin®x — sin’y)

[Hint: sinx =— : = ;
sin (x—y) + sin (x+y) 2 sinx cosy
sin?x cos 'y = sin? x — sin?y sin?x (1 — cosy) =sin’y
sin?x + 2 sii?> =4 sin?Y cos? > sin?x sec?> =2 sinxsecX:i\/E]
2 2 2 2 2
Q
Q.81 10/ph-1 Which of the following functions have the maximum value unity ? )
: @
(A% sin?x — cosx (B¥) sin2x — cos2x o

V2
(C*) _W (D*) \/g (%sinx +%cosxj

Q.824, foh3 In a triangle, the lengths of the two larger sides are 10 and 9 respectively . If the angles are in A.P.,
then the length of the third side can be :

(A*) 5- 6 (B) 343 ©) 5 (D*) 6+ /5

[Hint: a>b>c ; B=60°; use cos B as cosine rule to get two values of ¢ ]

Q.83 If (al(’gb")2 =5 x"%* 1 6=0, where @>0, b>0 & ab# 1, then the value of x canbe equal

*92504/10g
to
A) Hlogya (B¥) 3l08.b (C*) plo2 (D) 1023
[ Hint: alogbx = Xlogba =y
V-5y+6=0 = y=2,3
when y=2=glog,x = log x=1log2 = x=plea?

when y=3= alogbx = X= 310gab]

K. Sir), Bhopal Phone : 0903 903 7779, 0 98930 58881.

Q.84 &p If the roots of the equation, x> + px> + gx — 1 = 0 form an increasing G.P. where p and q are real, ¢
then )
(A*)p+q=0 (B*)p € (==,-3) <
(C*) one of the roots is one (D*) one root is smaller than 1 & one root is greater than 1. 5

[Sol. rootsare alr, a, ar : where a>0,r> 1] <
Now a/r+a+ar=—p (D) -

a.a/r+a.ar+ar.alr=q ...(2) 8

alr.a.ar=1 ..(3) a

ad=1 = a=1 = [C] "

from (1) putting a = 1 we get =

l/r+1+r=-p (B =

2 2]

[\/_ —Lj +3=—p %

0 :

p+3<0 = (B) 2

from (2) putting a=1 we get e
Ir+r+1=q ...(5)

from (4) and (5) we have -p=q = p+q=0= [A]
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Nowas,r>1
ar=1/r<1
and ar=r>1= [D] ]
Y
Q.855, e The graph of the quadratic polynomial ;
y = ax>+bx + ¢ is as shown in the figure . Then : \ /
(A*) b>—4ac>0 (B*) b<0 % -
(C*) a>0 (D*) ¢<0 |\/ N
2

Q-86504,10g If (al"gb")2 —5x®* +6=0, where a>0, b>0 & ab# 1, then the value of x can be equal

to
(A) plogya (B*) 3log, b (C*) ploga2 (D) 21083
[Hlnt alOgbx = XIOgba =
V2-5y+6=0 = y=2,3
when y=2= glog,x = logbx = loga2 = x= ploga?

Q.875,34 Let A? be the discriminant and o, B be theToots of the equation ax®+bx + ¢ =0.Then 2a0+A
and 2af} — A“can be the roots of the equation :
(A*) x242bx +b?=0 (B) x>—2bx+b’=0
(C*)"x% + 2bx = 3b? + 16ac = 0 (D) x*~2bx —3b%+ 16ac =0
. ~b+/A? -b+A -b—A
[Hint : oc,B_z—a =o= and B = s
= 2a00—A=-b and 2af+A=-b ... (1)
or 2a00+A=-b ‘and 2ap-A=-b_ ... (2)
From (1) 2a00 + A=2A-b and 2af - A=-2A-b
sum = —2b; Product. = b2 — 4A2 = b% — 4(b? —4ac) = 16ac—3b* ... (3)
From (2) sum=—2b ; Product =b% .......... 4)

Q.88 flog Which of the following statement(s) is/are true?

g

when y=3= alogbx = X= 310gab]

Hence QE is X% + 2bx + b2 =0
or x2 + 2bx + 16ac — 3b%=0 = Aand C]

1 1 5T
(A*) log,,2 lies between 5 & " (B*) log, e (sw6) COS 3 =—1

(C) e/n(n3) s smaller than 1

(D*) log,, 1+ % log,,3 +log,, (2 + \/5) =log (1 +3 + (2 + \/5))

1
(A)  log,y2= log, 10
log,8 <log,10<log,16
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3<log,10<4 =T
B) LHS.=log,12=-1 =T
(C) ™) =n3=log,.3>1 =F
(D) LHS.=log,,(3++/3) =log,;3+23 =RHS. =T ]
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Q.895, foh-2 Select the statement(s) which are true in respect of a triangle ABC, all symbols have their usual

meaning.
(A*) The inradius, circumradius and one of the exradii of an equilateral triangle are in the ratioof 1:2: 3.

1 1 1 1 1
(B) abc = — Rrs (C*) Ifr =3 then the valueof — + — + — = =

4 L, 1, 1, 3
(D*) If the diameter of any escribed cricle is equal to the perimeter then the triangle must be a right
triangle .

[Hint: (A) Leta=b=c=1
_A_B4 B2 3
s 3/2 4°3 6
pode 143
T A T3 T3
3 3
r1=stan3=5tan300=§ :>r:R:r1=\/§:2\/§:3\/§
B) obviously wrong
1 I 1 1
© notethat-—-=7_ T —t
r L o I
A A
D) 2r,=2s = stan3=s = 5 459 = A=90?]
Q9055 lge The graph of a quadratic polynemial y = ax?> +bx + c(a,b,c € R,a # y
0).1s as shown. Then the incorrect-statement(s) is/are
0

(A%)c>0 (B)b<0
(C*) product of the roots is negative (D*) sum of the roots is positive /\ \

Q'91512/s&p

—
w2
o
=

The points A(x,, y;) ; B(X,, ¥3) and C(x;, y;) lie on the parabola y = 3x2.If X, X,, Xy are in A.P. and
¥1» ¥o» Y5 are in G.P. then the common ratio of the GP. is
(A%) 3+ 242 (B)3++/2 (©)3-42 (D*)3 - 242
Let x,=t-d ; y, =3(t—d)?
X, =t : y, =3t
X;=t+d ; y; = 3(t + d)?
since y,, Yy, and y,are in GP.
however Ot* = 9(t — d)%(t + d)?
t2=(t—d)(t+d) or —(t=d)(t+d)
t>=t>—d?> rejectedasa=0
t2=d*-t2
2t> = d? = d=+2t or -2t
t2 t2 1

1
TS md)? T (=207 T W2-1F T3z T3 22

if d=—\/§t then r= 3—2\/5 ]
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