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HEATH-01

1.1 [T o Tagia 3iX qadiieRT
* Theory of Equations and Inequations

1. If x and y are any two real numbers, x >0 there
exists a positive integer n, then Archimedean

property is/afg x i y T:lﬁ'siiﬁ BEICRUNE
T A9 x > 0, A9 nfhfafEET W % AR
T JUTieh n 39 W& ¢ R

(a) nx <y

(b) nx>y

(c) nx=y
(d) More than one of the above

e ¥ ¥ UF ¥ s
(e) None of the above /‘ﬂﬁ@ﬂ 7 g HE T
Bihar Tre 3.0 22/07/2024
Ans. (b) sTfHfAfeaa s, o & us e sEuRon
21 7 S 2 5 @1 o & gebrens arstas geed x
3Ry & form, @W‘{Lﬂﬁﬁnwmé, ST nx
>y @ g Ted §, A A gen =R e 6
I A1 E, THI T I AR HE&AT B O el
2 S 39H @1 &Il 8|
2. The greatest common divisor of f(x) = X — 12x%
+47x — 60andg(x) = x* — 5x + 6, will be
f(x)=x"—12x* + 47x — 60 TAT g(x) =x* —5x + 6
T eI T WISTeh &
(a) x—1
(b) x-2
() x-3
(d) More than one of the above
SEfF | ¥ S ¥ 1
(e) None of the above /‘ﬂﬁ@ﬂ 7 g HE T
Bihar Tre 3.0 22/07/2024

Ans. (c)ﬁ'ﬂT%—
f(x)=x’-12x* +47x - 60
3 HETE O |-
f(x) =x’ —12x* +47x — 60
=x’ =3x* - 9x” +27x +20x — 60
= xz(x—3)—9x(x—3)+20x—60
=x’ (x—3)—9x(x—3)+20(x—3)

EISRIVGH

(Algebra)

T, g(x) = x* —5x + 6 % TUHETE-
=x"—(3+2)x+6
= x’-3x-2x+6
x(x-3)-2(x-3)
(x-3)(x-2)

3: f(x) and g(x) N HETH FHANTFH (x — 3) B

3. If “a” is divided by ‘‘p’’ then remainder is 5. If
a’is divided by *‘p”’ then remainder will be

Tfg "a" W "p" W AN fg@T A@w § @ avher

5 WIS T § g 2’ T "p" W 9T T e ¥

A Fu%e BT

(a5

(b) 25

(c) 125

(d) More than one of the above

IEfF | ¥ S U 1
(e) None of the above /35a § & I T
Bihar Tre 3.0 22/07/2024

Ans.(e)aﬁpﬁﬂméﬁ‘ﬂw 5 3 2|
ma:p.q+55|%'°fq W%I
SEl azﬁpﬁwﬁmmeﬁﬁw-

a’ =(pq+ 5)2

(p.q+5)2 =p’q’ +10pq+25
:p(pq2+10q)+25
qﬁpqz-i-qu,p@faW%I
3 a’ p ¥ UM 4 W UUEA 25 W gl
Note - 'a' 3T 'p' & STH-STT A o T &H 3TeTT-37eT
I I B €, THIT T I fhed ¢ B
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4. Two numbers are in the ratio 2:3, if the
product of LCM and HCF is 294, then the
numbers will be/&f FE&AT T FJUr 2:3 K
qAAT Ik YW GHIUEHAe AR WEAH
HHTIERT ST U 294 ¥, T F HEAW 2Rt
(a) 2,3
(b) 14,21
(c) 10,15
(d) More than one of the above

e ¥ ¥ UF ¥ s
(e) None of the above /ST T g T
Bihar Tre 3.0 22/07/2024

Ans. (b) &1 2,
ATl T U 2 : 3

AT Ul G 2x A9 gEd 3x B

g9 S 81

Y. X A.9. = Ugcil §&A1 X TH{ G

294 =2x x 3x
294 = 6x°
49 =x°
7=x

3d: §EAG, 2x =2x7 =14

3x=3x7=21

5x-3=0,is
FEUE X° — 3% + X — 3 = 0 o UATHE T G
(a) At most 3 positive roots
e T 31fer 3 oIS qa
(b) At most 2 positive roots
ey o 31 2 HATHS qo
(c) All complex roots/g4l |HY el
(d) More than one of the above
SEfF | ¥ S U 1
(e) None of the above/3Ta # g FE T
Bihar Tre 3.0 22/07/2024

Ans. (e)
T x* —-3x* +x-3=0 & fopae e gt 2
T x =3 9g98 H WA W
f(3)=27-27+3-3=0
f(3)=0
X =3 THH A S

X 3)x"—3x"+x—3 (x:il

X —3x

oA
s

= (x-3) (x*+1)=0
x=3, X =+i

3 TG x-3x+x-3 = 0 F Had x = 3 & &E A

6. The quadratic equation whose roots are inverse

of roots of equation x’— 2x + 3 = 0 will be

3 9 GHIEUT i Fd sitwe, Ee gd

T x” - 2x + 3 = 0 o Tl o SIHT B-

(@) 2x°—3x+1=0

(b) 6x*+4x+1=0

(c) 3x*+2x+1=0

(d) More than one of the above

e ¥ ¥ UF ° s

(e) None of the above /ST T g T

Bihar Tre 3.0 22/07/2024

Ans.(e) f&am 71 FHEHUT-
x> =2x+3=0
AT TS o, BRI
otp =2, a.p=3
e weft. 1 ST o, BT qhH |
1 1

=l

o, B! a="5.PF=p
e Ly L_otB_2
atp’= o B o 3
o L1 1
ap'= o B - af 3
e HHIROT,
X—(o+p")x+a'p'
X' —Zx+-=
3
3x*2x+1 =0
- TN A 39 g4 i R e
7. The sum of two roots of a quadratic equation in

5 and product is 6, then the equation will be

forelt ot wHteReur o € Wl T AT 5 |e

U 6 T ITEhHT THIHTUT ERT

(@) x*—5x+6=0

(b) x> +5x+6=0

(c) x¥*—6x+5=0

(d) More than one of the above

SEfF | ¥ % U 1

(e) None of the above /3‘1'%31?‘[ q 9 T

Bihar Tre 3.0 22/07/2024

Ans.(a)ﬁ":ﬁ%-
@?}TW (x,+x,)=5
Tl H PEGA (x,.x,) =6
37: gLl
x* _ (@ 1 A) x + el H PEwA =0
x*=(5)x+6=0

x2=5x+6=0

ALGEBRA
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8. The pair of equations 3x - Sy = 7 and -6x +10y | | Ans. (b): 9T fg=Td THeor ¥ T o TP Y
=7 has .
FE{SHIUT- I 3x - Sy = 7 qAT -6x +10y =7 M%_Tﬁwwng
(a) a unique solution/®T 31T &t & T, A T O AT = 5
(b) infinitely many solutions/& 3= g1 & 319fq, ath_ ]
(¢) no solution/3 Hg & Tl & 2
(d) More than one of the above/%"‘Ti?ﬁ 79 T g =atp=16
31frh T, \Jap=5
() None of the above/39wh & g Hig @l = ap =25
Bihar Tre 2.0 15/12/2023 | |37 f380 01 x* — 16x+25=0
Ans. (¢) : I, 11.  The sum of the roots of the equation X —4 [x —2|
3x=3y=7 —4x +8 =0 is/THEI X" — 4 |x 2| -4x+8=0
—6x+10y=7 ¥ el @ A
3 -5 7 &
=6 10 7 (a) 8
O ®) 9
2 2 1 (c) 6
I & B a_b e A T B & TG A (d) More than one of the above/30dad # ¥ TH &
3 b G aiferss
9. Which of thgglg;?gggggi%?correct? (¢) None of the above/‘sq’iaﬁ E A

(a) A polynomial equation has at least one
root./T% IgUE HHHIU F FA-Y-HH TH T
B 2

(b) A polynomial equation of degree n has n
roots./Tsh n%%ﬁ@’q&mﬂ%n‘ﬁ@%%l

(c) A polynomial equation may have no real
roots./T% IgIE THIFUT NPT ardfas ol
T o & wehar 21

(d) More than one of the above/%"‘Ti?ﬁ FETH Y
M

(e) None of the above/@"ﬂ‘rﬁ 7 g #E T
Bihar Tre 2.0 15/12/2023

Ans. (d) : 89 T4 @ 3 —

(a) T TgI= FEIHT H HH-H-H7 TH T &l 2 |
(b) T n I & IgIS THHWT & n I & § |
a7 39 U U § s ey 9 2

Bihar Tre 1.0 26/08/2023

Ans.(a): We have
- 8x+16=0and x* =0

= sum of roots = 8

12.

The condition, under which the roots of the
cubic equation X - px2 +gx —r =0 are in a
geometrical progression is.

g Ird, Toreen siarta Brerdt adfier - px’
+qx—r=0 % geT Ui guft ¥ &, §)

(@ ptq-r=0

(®) g'r-p’=0

(©) pr-q° =0

(d) More than one of the above/%“‘l’iﬁlﬁ FHTH A
M

10.  If the arithmetic mean and geometric mean of (e) None of the above/3Td# & & H1g &
the roots of a quadratic equation are 8 and 5, .
respectively, then the quadratic equation is Bihar Tre 1.0 26/08/2023
Tfe Tk Teoma aHitetur o Tell o1 |HIAY WIS | |Ans.(c): Let a, B, v be the roots of the cubic equation
qAT TUIR AT HAI: § AT 5 &, «r fFEna Copltqx-1=0
wHHT §
R Then we have
(a) x” -13x+40=0
(b) x> - 16x+25=0 (a+B+y)=p
(c) x> -13x+25=0 ap + By +yo=q
(d) More than one of the above/%“‘l’i?ﬁ FET Y afy=r
(¢) None of the above/ST & 7 7 T Roots a, [32, Y are in geometric progession
Bihar Tre 2.0 15/12/2023 P~ =ay
ALGEBRA 5 YCT



Then, 5 So,wegetocz_—p+l &B:_—p—l
af + By +yo=of + By + B 202 22
and ofy = 12 gives
q=B(a+p+y) 1
—(p+1)(p-1)=12
q=Pp 4
And  afy=Bay = (p+1)(p-1)=48
r=p.p° =p —1=48
r:BB :>p2:49 =>p=17
3 15.  If the two roots of the equation x° — 5x* — 16x +
Now, r= [ﬂj 80 = 0 are 4 and —4 then the third root of this
p equation is
orpr —q®=0 Tfg THieRor x° — 5x% — 16x + 80 = 0 o & IeT 4
| X qAT —4 & A1 30 TfieRuT T e oot §-
13. If x2+—2=11, then value of x3——3may be (a) 1 (b) 2
X
(c) 6
equal to 1 1 (d) More than one of the above
g x*+— =117 x* —— T A & kTl § S | § w9 3l
X X . .
(@) 22 (b) 25 (©) 33 (e) None of the above /ST T g T
(d) More than one of the above Ans. (¢) : 5
W YT § IR Let the third root be r.
() None of the above /3‘1'%31?-[ Y aE T So4+ 2—4) +r=5 (sum of roots)
=>r=
1 1
Ans. () : x° +F:11Fﬁ x’ *F=? 16. The number of real solutions of the equation
N . X[ —3[x|+2=0is
| = 2+__2 .
(X xj e ot [x[ - 3|x|+2=0 % aTfas g @@
’ ? e
= xfl =11-2= xfl =9 8
X X (a) 1
1 (b) 3
X—;:\/§23 (C) 2
1Y | | 1 (d) More than one of the above
(X;j =x3;3><;( ;j SEF | 9 UF ¥ A
(e) None of the above /ST T g T
= 27=x’-—-3x3 2
X Ans. (e) : |x| —3[x|+2=0
= x3—i3:27+9:36 X;x 20
X |x|=
-x;x<0
14.  If the difference of the roots of the equation x’
. Case I-
+ px + 12 = 0 is one then the values ofp are— ar <0
afy TR X7 + px + 12 = 0 o T dT IR X2+3 tao
. X X+2=
'Q?B@'Fﬁpaim'%— X +H2x+x+2=0
@ +2 () £3 (@ *1 Xx42) 41 (x+2)=0
(d) More than one of the above 1
8 x=-1,x=-2
IEdad ¥ ¥ UF ¥ s ’ Case I1-
(e) None of the above/3Ta # T HE T x>0
Ans. (e) : +7 X§_3X+2:0
X +px+12=0 @A) X —-2x—-x+2=0
Let o, B be the roots of (i) x(x-2)-1(x-2)=0
Thena+B=-p x=1,x=2
&op=1 4 FTEfes g 9T &
ALGEBRA 6 YCT



17. The harmonic mean of the roots of the equation

ax’ — bx+c=0is ax’ — bx+c=0%%
Tl AT EIieh TTE 8

2c
@ - Y

c c
(b) 5 (©) 3
(d) More than one of the above

sEfF | ¥ S ¥ 1
(e) None of the above /ST T g T

Ans. (e) : Let o and [ are roots of equation
ax’ — bx+c=0
Let H be harmonic mean of a and

11[1 1]
= =4+
H 2{a B

af

atp

H=2

( a+p =E,and of =£j
a a

_2c
b
Jx
18. Ifx=3-+/5 then —————=
X ften \/E+ —3x-2
Jx
=3-J5d ——— =
e x vs V2 +/3x-2
(a) 5 () 5
1
(©) 3
(d) More than one of the above
SEfF | ¥ S ¥ 1

(e) None of the above /39da § | HIT FaI
Ans. (e) :

Givenx =3 /5 thenx = 2(3_\/5)=%(6—2\/§)
2
Now3x-2 =3(3-+5)-2=7-3/5 —w

:14—6\/52(3_‘/5)2

2 2

3x-2 =

z(\/g—l)(5+\/§)
(57 -(¥5)
_5\5+5-5-15

20
451
20 J5

3-V5
N

19. If [x+3[>10 then xis

afg [x+3[>10T x §

(a) x € [-13,7]

(b) xe (-, —13)(7, ©)

(c) xe (-13,7)

(d) More than one of the above

IEfF | ¥ S U 1

(e) None of the above /3‘1'{[)31?[ ¥ 9 T
Ans. (e) : If[x +3| 210, we have (x+3) 2 10 & (x+3) <
-10
=>x27&x<-13
= xe (-0, -13] U [7, ©)
20. If a,pare the roots of the quadratic equation

2P —5x— 7= 0, then iz+i2=
a P

e o, p fgoma wefieror 202 - 5x-7=0 F AT &

s i2+ﬁ_12 =
o

(a1

(c) 59/37

(d) More than one of the above

sEfF | ¥ S U i
(e) None of the above /3‘1'{[)31?[ ¥ 9 T
Ans. (e) :
If o,p are the roots of the equation 2x* —5x —7 = 0 then

(b) 50/39

a+[3:§&0c[3:—7/2 which gives
o’ +p’ :(a+B)2—2aB:§+7:5743

1 o’+p® 534 53

1
JRN— + —_— = =
o’ a’p’ 49/4 49

So, [32

ALGEBRA
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21.  If the equation 9J/x - 7/x =36 = —16, then the
value of 'x' is:/ate wHreRTuT
9V/x —7/x =36 =—16 &, A 'x' & W :

(@) 5 (b) 10

(c) 20

(d) More than one of the above
IEdad ¥ ¥ UF ¥ s

(e) None of the above /3‘1'%31?[ ¥ 9 T

Ans. (e) : Given 9Wx —7+/x =36 =-16
= 2Jx =20
= Jx =10
= x =100
22.  If x-1 and x+3 are the two factors of X’ + ax +b,
then remaining factor is
afg x* + ax+b,§3ﬁgﬂﬁ'@'ﬂ'§ x—1 3 x+3 &,
At ST gIAT UGS §
(a) x+2 (b) x-3
(c) x+1
(d) More than one of the above
IEfF | ¥ % U 1

(¢) None of the above /3Tda § & i F&
Ans : (e) &9 x°+ ax +b =0
TORETE (x-1) (x+3) 8

qd x-1=0,x=1
g, x+3=0,x=-3
o § x=1 W@ W
atb=-1 . @)
x=—3T@ﬁ LS
Batb=27 e (ii)
THiHT (i) F (i) @
4a=-28
a=-7, b=6
a T4 b & OF =eih § W |/
X’~7x+6 =0

X H2x-3x-2x*—4x+6

X (x*+2x-3) —2(x*+2x-3)

(x-2) (x*+2x-3)

(x-2) (x-1) (x+3)
3FFT; iofeh 1 Sl UGS (x-2) 2 |
23.  The equations 2x—ky+7 =0 and 6x—12y+15 = 0
have no solution for/aHterTutt 2x—ky+7 = 0 qAT
6x—12y+15 = 0 T 1S &1 T&I &, STaf
(a) k=-+4 (b) k=4
(c) k=1
(d) More than one of the above

SEfF | ¥ % U 1

(e) None of the above /sqﬁaa T q &g Tl

Ans : (b) Condition of no solution
a_ b
a, by, ¢

2x—-ky +7=0
6x—12y+15=0
2 k 7

= —
6 12 15
I_k
3 12

k=4
If the roots of the equation x’+x+a=0, a>0 are
real and distinct, then the roots of the equation
x? —4/ax+1=0are
i THERTT x+x-+a=0, a>0 & T AT To
I B, A T x? —4iJax+1=0 & TA B
(a) rational /9RET
(b) irrational /3TIRT=
(c) imaginary /3fferehfead
(d) More than one of the above

SEfF | ¥ S ¥ 1
(e) None of the above /3T & T P T
Ans : () X’+x+a=0, a>0
then D>0
1-4a>0
4a<l1

24,

a<t
4
0<l6a<4
0<l16a-4<0
X2 —4fax+1=0
D = 16a —4<0
So the Roots imaginary
25. Trafafiaa & & & |1 e < =@l 8 T
Yfge wHteRTT §7
(a) 7x-3y+2z=0
(c) 2x3y+7=0
(d) More than one of the above
IEdad ¥ ¥ UF ¥ s
(e) None of the above /@é@aﬁ@aﬁs‘ﬂé‘f
Ans : (¢) & =0 %1 Pas T,
f = 2x3y+7=0
T o 1 G e wefisheo B 2
26. Eﬁ'?uﬁaaﬁﬁ'mx2+px+q=03ﬁwaﬂﬁ'w
JITE fRam Tk A p & o W9 & WY IS
feram o @ 9ot -1 3R —9 fuem, wafesr g
F ¢ % T WH % WY JE R i 5@ 9
2 3f% 8 firem TEt get T e T
(a) 1 39 (b) 9
(c) -1 3R 2
(d) More than one of the above

e ¥ ¥ UF 9 s

equ

(b) (y+x)*=2=0

(e) None of the above /sqﬁaa T T8

ALGEBRA
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Ans : (d) X +px+q=0
* 9o A P Sl Toid W W W g —1 3R 9
LiED Tl & AT =-1-9

—-p =-10, p=10
el B RS = (1) x(-9)

ST w2
* fgeftr =afth q 1 TTeid A T W gef 2 3 8
@ A B ANT =248
Tl I TOEE =2 x8

[q=16] it e &1
9 & AT X +px+q =0

X*~10x+9 = 0

x9) x-1)=0, x=1,9
arefa T g 1 W 9 F

27. The number of solutions of
log, (x—1)=log, (x-3) is
log, (x—1)=log, (x—3) % &1l ol H&AT §
(a) 2 (b) 3 () 1

(d) More than one of the above
e ¥ ¥ UF ¥ s
(e) None of the above /3T & T FE A&

(d) More than one of the above
IEad ¥ ¥ TF ¥ s
(e) None of the above /3T & T 3 A&

Ans : (d) [x]" +[x|-6=0

x| +3x|-2[x| -6 =0
{x+3}-2{(x]+3} =0

{Ix|+34{x|-2} =0
x| =-3 (¥™a &)
x| =2
W x=+2
37T Y&l 1 IR —4 BT
3R gt = FrT 0 g
29. The condition that the equations ax’+bx+c=0,
a' x>+b'x+¢' = 0 have a common root is
] ax2+bx+c=0, a' X +b'x+¢' =0 F
WA TA g T esier 7
(a) (bc’—b'c)2 =(ca'-c'a)(ab'-a'b)
(b) (ab'—a'b)2 =(ca'-c'a)(bc'-b'c)
(©) (ca'—c'a)2 =(bc'-b'c)(ab'-a'b)
(d) More than one of the above
SEfF | ¥ S U 1
(e) None of the above /3T & g FrE T

Teh

Ans : (c) log,(x—1)=log, (x-3)
log.» (x—1)=log, (x -3)

%log2 (x—1)=log, (x-3)

logz(x—l)% =log,(x—3)
(x=1)2 =(x~3)
Squaring both side
(x-1)=(x-3)’
(x=1)=x*-6x+9
x*=7x+10=0
x? —5x-2x+10=0
x(x-5)-2(x-5)=0
(x=2)(x-5)=0
x=2,5
AT 2 W log,(x—1)=log,(x-3) "= T am
TR A T & g el

28.  For the equation |[x*[+|x|-6=0
X*|+|x|-6=0 % T
(a) the sum of roots is 0/9al o @

(b) the product of roots is 4/@ @I TOHT —4 J
(c) there are four roots/@ T g

Ans : (¢) ax’+bx+c=0,

a' x> +b'x+c' = 0 F TH IFAS I o -

o« o1
bc'-cb' a'c—ac' ab'-ba'
, bc'—cb' )
O == i
ab'-ba' (M)
a'c—ac' -
= b ba (i1)

. (i) 9 (i) ¥
(a'c—ac'j2 _ be'-cb’
ab'-ba' ab'-ba'
(a'c—ac’)2 =(bc'-cb')(ab'-ba")

30. If roots of the equation 3x% +4x+7=0are

1 1
o, 3 then value of —+ E is equal to—
o

gfe 3x% + 4x+7 = 0 @HfieRt0T &% IA a,BE, A

L %aﬁr T g0eh TeN §—
o
-3 —4 -5
(a) = (b) - (c) -
(d) More than one of the above
e ¥ ¥ UF 9 s
(e) None of the above /ST ¥ g T
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Ans. (b): Since a, B are the roots of 3x2+4x+7=0
Lo+B=-4/3&aB=7/3

andhencel+lzoc—+[3=i/3
a B af 7/3
1 1 4
S|l—+—=—=
o B 7

31, WIS x|+ (x| - 6 =203 T &
(a) UH 3R Had U ardfasd T
(b) arEfes 3R A, TH
(c) A= S AN, A
(d) More than one of the above
IEfF | ¥ S ¥ 1
(e) None of the above /wjaa i) aﬁs‘ EH

Ans : (¢) FHIHT |x2|+|x|—6 =20
X,

-

Case -1 519 x >0,|x| =X,

x>0
x<0

X +x—6=20=>x+x-26=0

-1£+1+104 -1£+105
2 2
Case -II 59 x >0, |x| =—X

=xP-x-6=20=>x*-x-26=0

1414104 1£4/105
2 2
. —1+

i A _ 1_2\/105+1J_r\2/105

_ —14+~/105-1-~/105 +1+~/105 +1-+/105

2
_0.,
2

Tl 1 OB

32, x4t T kT WT i
X

x?+1 X

(a) (b)) —
x“—1

c
© x> +1
(d) More than one of the above

IEfF | ¥ S U 1
(e) None of the above /@ﬁﬂﬁ ¥ ¥ $ig @

x? +1

Ans : (c)x+l =
X X

X

N :x2+1

33.

afg 2y +4/2y+4 =4 a—orywmgﬁ'rrr?
(a) 4 (b) 6
(c) 8
(d) More than one of the above
IEdad ¥ ¥ UF ¥ s
(e) None of the above /3Tda § & I T8

ns: (b) 2y +.2y+4 =4
T el BT A R -
2y+.2y+4 =16
Py+4=16-2y
AT el B g B W
2y+4=256+4y* —64y
= 4y* —66y+252=0
~33y+126=0
2y? —12y =21y +126 =0
2y(y—6)—21(y—6)=0
(y—6)(2y—21):0

=>y=63 yz%

= 2y2

T y=6 TH. H &A 8|

34. H.C.F. of x*+2x-8 and x*+x—12 will be
X’+2x—8 TAT x*+x—12 T T.H. BT

(a) x2 (b) x-3
~ [—1+ 105 J[H 105][ J (c) x+4
- ) b (d) More than one of the above
SEfF | ¥ S U 1
( (\/ﬁ (e) None of the above /@ﬁﬂﬁ 79 8
- 4 Ans : (¢)
X +2x—8=x"+4x—2x—8=ux(x+4)-2(x+4)
(1 105)(1 105 = (x-2) (x+4)
4 4 XH+x—12 = x*+4x-3x-12 = x(x+4) —3(x+4)
=26 x26=676 = (x-3) (x+4)
3 I ardfas § 3R qeit B AThA I 2 THTT W.H. B (x-+4)
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35.  One of the roots of the equation 3x2+px+3=0;

p>0 is square of the other, then p is equal to
Tfq wfieur
et T ot & Al p Se §

(a) (b)1 (c) 3
(d) More than one of the above

SEfF | ¥ S U 1
(e) None of the above /3'5@7*’[ T g g T2

3x%+px+3=0; p>0 ¥ TH T TN

Ans : (¢) The equation 3x*+px+3=0, p>0
Let one root is o and other roots is a’. Then

and oc.oczzgzl = o’=1
We know that if a’=1 then a+a’=1 by cube root of
unity so comparision by equation (i)
—P__
3

p=3

36. The equation Jx+1-+/x-1=+/4x—-1 has
T x+1-Vx-1=4x—1% Ug
(a) no solution/ FE 7 T ¢
(b) one solution/ Tsh A 2
(c) two solution/ a8 2
(d) More than one of the above

SEfF | ¥ S U 1
(e) None of the above /3'5@7?[ T 9 B Tl
Ans : (a) Equation vx+1—+vx—1=+/4x-1
Squaring on both side, we get

(x+1)+(x—l)—2 (x+1)(x—1) =4x-1

= 2x—4x+1=2 (x+1)(x—1)
= 2x+1=2 (x+1)(x—1)
2x?-1=2x-1

Again squaring on both side, we get
4x2+1—4x:4(x2—1)
4x* +1-4x—4x* +4=0
T
- x 1 94 f&F T3 Tl B GqE T He 2
37.

If the roots of the equation x’-12x’+39x—28= 0
are in A.P., then difference between two of its
roots is/ X-12x’+39x-28= 0 & TA

T SRt § B, /Y g 4 ell W afew §—

Ans: (c) Giveneq'is x> —12x% +39x —28 =0
Putting, x=1 satisfies the given equation
hence x=1 is a root of the equation
let a,p,y are the roots of the equation

Then a+pB+y=12........... 1)
But a,f3,yare in A.P.
2B =0+ Yoo (2)

From (1) and (2), we get

P=12=p=4

ifa=1 B=4then y=12—(a+p)
=12-(1+4)
=7

Then difference of two roots is =4—1=

If a, B, y are roots of x*+px’+qx+r=0 and o, B, y

38.
are non-zero then [l + l + lj =

o By
afe o, B, v, THIEHWT X +pxP+qx+r=0 % TA ¥,

aﬁ-{ a, Be Y-ﬁ-{_‘s!\w%m [é+%+lj

Y
(@) p*-2q (b)
(¢) par
(d) More than one of the above

IEfF | ¥ S U 1
(e) None of the above /@"ﬂ?ﬁ T T8

(b) If a,B.y are the roots of eq" x*+px’+qx+r= 0
then

atpP+y=-p
apt Py tya=q
oapy=-r
1 1 1 -

1.1 1 Preyatap —q

a By apy r
x and a are real numbers. If a > 0 and |x|>a
then—/x TAT a TTEATIR GEATT & Al a > 0 q2AT
|X>a &, @—

(a) x e(—a,»)

—q/r

Ans :

39.

(b) x e(—,—a)U(a,)
(¢) x e(—a,a)
(d) More than one of the above
sEfF | ¥ S U i
(e) None of the above /3‘1'{[)31?[ ¥ 9 & T
Ans. (b) : x, a are Real number
thena >0, |x| >a
So, that
X €(—o0,—a) U (a,®)

(@) 1 (b)2 (c) 3
(d) More tha}n one of the above 40. If the root of the equation mx’—4x+2(m+1)=0
35@7*[ U TE ¥ . are real, then:/ 9fc mx’—4x+2(m+1)=0
(e) None of the above /B“C@Tﬁ T 9 g T ED T qrEdfees g ar:
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(a) m>1

(¢) m>-2 and m<1
(d) More than one of the above
IEdad ¥ ¥ TF ° s

(e) None of the above /S‘T{IFH q | R Tl
Ans. (¢) : mx’—4x + 2 (m+1) =0
for real roots
b* > 4ac
16 >4 m (2m+2)
16>8m’+8m
m*+m-2 <0

(b) me [—2,1]

m=1,-2
m>-2andm<1
41. If a, B,y are the roots of the equation X—x+1=0,

the value of o’+p*+y* is:/ AME o, B, y WHiERTUT

X’—x+1=0, & Tt gar o B+ @ = T

(a) -3 (b)3 ()1

(d) More than one of the above

IEfF | ¥ S U 1

(e) None of the above /3‘@33 79 T
Ans. (a) : X’—x+1=0 £ " a, B, y% r,
a+B+y=0
ofy=-1

S (oc+[3+y):0ﬁ |oc3+[33+y3 :30c[3y|

o’ +[33 +y3 =3aPy

o +B° +7° = 3]
42.

If one root of 5x” + 13x + k = 0 is reciprocal of
the other, then k is equal to:

(@) 0 b 5 ()2
(d) More than one of the above
SEfF | ¥ S U 1
(e) None of the above /39 ¥ ¥ HIF Fal

|x|(|x|+3)+2(]x|+3)=0
(x+3)(+2)=0

|x| # —3,—2 does not possible
o & FE 7 (Y) T 2

If the roots of the cubic equation 2x-3x-
5x+3=0 are in A.P., then one of the roots is

1
(a) 1 (b)2 (c) 7
(d) More than one of the above

e ¥ ¥ UF ¥ s
(e) None of the above /ST T g T
Ans. (c) : Given that roots of cubic equation
2x*-3x*-5x+3=0 are in A.P.
let roots are a-b, a, a+b
a—b+ata+b=3/2
3a=3/2

44.

a=—

2
Tfe x + 2 3T x -1 THRT x° + 10x” + mx+n =
0 % T UEETS & A m qAT n HT WA F=T
B

(a) 5 3R -3 17 @i -8

(c) 7 3 -18

(d) More than one of the above

SEfF | ¥ S U 1

(e) None of the above/@ﬁ?ﬁﬁﬁaﬁss:@
Ans : (c) AR x + 2 T x—1 FHHOT x° + 10x° + mx+n
=0F & PHETS g A x =2 TqMx=1 W W
T T &

(-2)* + 10(=2)* + m(-2) +n=0

-8+402m+n=0

—2m+n=-32
3d, X:la,

(1)’ +10(1*+mx1+n=0

45.

(b)

Ans. (b) : T &3 gC G0, F Th O o 8 79 T IA m+n=-11..(i)
) & o (i) H ¥ T (i) F TH WV,
;m' 2m+n=-32
5x*+13x+K =0 m+n=-11
. —3m=-21
el 1 R — .- =< = ;
o m=
43. The number of solutions in the set of real ||¥. (i) # m & 7 W& W,
e Y 2 xT+n=-32
numbers of the equation |x| +5|x| +6=0is n=_32+ 14
(a) zero (b) four n=-18
(c) two 3q: m=73M n=-18
(d) More than one of the above 46. AT 2 + i SO x* — ax+1 = 0 & Tk T &,
TR A G SE . S a ST T T B2
(e) None of the above /39 ¥ | HIF Fal (@) 2 b) 4 (o) 1
Ans. (a) : TH0 |x|2 + 5|x| 16=0 (d) More tha}n one of the above
, e ¥ ¥ UF 9 s
wHo® & x| +3[x|+2[x|+6=0 (¢) None of the above /STF # & FIE el
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Ans:(b) = 2+i @H0 x> —ax + 1 =0F TH I 7|
2 gt x?—ax + 1= 0 F T A (2 —i) &M

o _ —xF T
< @l 1 ATHA = om T

a4

If the roots of equation 2x’+ kx — 8 = 0 are
equal and of opposite sign, then the value of k is.

Tfe fgama Tefieur 2x* + kx — 8 = 0 & T 90

iR ferodiar forg et & A9 k T | R BT

(@) 0 b -2 (¢ 4

(d) More than one of the above
IEdad ¥ ¥ UF 9 s

(¢) None of the above /3Tda ¥ & I T8

24i+2-1=

47.

Ans:(a)qﬂTmﬂT%iF{ o T —a 2
i x? &I U7
(@)= =[k=0]
48. Tfe TSI ax® + bx + ¢ = 0 I Tk T TEX

T T a7 & ae—

(a) a’+ bc (btc) = 3abc

(b) b®+ ac (atc) = 3abc

(c) ¢+ ab (atb)=3abc

(d) More than one of the above

S § 9 TF ¥ a1

Ans : (¢) FFT FEETT T x>-6x+6=0 F T oL T 3 2|
S T ANES (oHB)=6 T Tl N TOEEA (o B)=6,
o (OL—B)2 =(0L+[3)2 —4af

=62 —4x6

=36-24=12=0-B=+12

37 GHEHT % qell 1 AR 12 R
The value of k for which the quadratic

equation kx* + 1= kx +3x —11x* has real and
equal roots are/k o TerT U W kx>+1
=kx+3x-11x* AR TAT AT TeT AT §—
(a) (-11,-3) () (5,7
(¢) (5,-7)
(d) More than one of the above
S § ° TF ¥ 31
(e) None of the above /3TF § ¥ &I a1
Ans : (c) fsama wHieT
kx® + 1=kx +3x —11x°
(k+11)x*~(k+3) x+1=0
ax’ +bx+c=0 @WW
= a= (k+11), b=—(k+3), c—
X % ardfes 9 GHF gd & g
b’—4ac = 0
[ (k+3)] -4k+11)=0
K +9+6k—4k—44=0
k2 +2k-35=0
k*+7k -5k -35=0
(k+7)(k-5)=0

50.

T,

(e) None of the above /3Ta ¥ & &I & T k=(5-7)
Ans : (b) HHFT T HA o TA1 80U A o Bl 51. If one root of the equation 3x'—10x’+4x"—x—6=0
: b '
li?l‘T H ATHA, o+’ =? .. (1) s 1+1\/§ , then the other roots are:
el H A, a.0’ :—:>a == .. (ii) (@) 1+1\/_ 3253 ) 1-iV3 _2,
2 37 2 73
uﬁr.(l)%#ﬁq&ﬁwwmm 3
, © —-1+iy3 2 3
(oc +ao’ )3 (= 2 3
a (d) More than one of the above
; IEdad ¥ ¥ UF ¥ s
o’ +a’ +3oc3(oc+oc2): = (e) None of the above /3Tda § & I T8
3 Ans (b) 3x*-10x’ +4x’ —x -6 =0 equation is
c (c c (-b) -b Oy ) . . . ) .
g+ 3 +3-;>< = equ. (ii) biquadratic then Root of four imaginary root is pair
c, ¢’ 3bc -b’ then 123 1t two other root are a, p
a a’ a’ a ,
a’c + ac’® — 3abc = -b® = b*+a’c+ac’ = 3abe Sum of the Root = —xof coff _10
= b’ + ac (a+c) = 3abc x'of coff 3
49. Tgoma FHERTOT x’-6x+6=0 o HN o1 T, || option s satisfy
., 3x*10x3+4x%>x-6=0
I &: 51
@ 0 b) V6 (o iz Root 1113 171V3 5 2
(d) More than one of the above 2 y 2 3 , ,
ST A o , 3(_—2j —10x(_—2j +4(_—2j +26-0
(e) None of the above /3TF § § &I & 3 3 3 3
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IR 3T givft

Sequences and Series (A.P, G.P, H.P)

52.

(a) n(n+1)/2
(b) n(n + 1)(n+2)/6
(¢) n(n+ 1)2n+1)/6
(d) More than one of the above
e ¥ ¥ UF ¥ s
(e) None of the above /ST& § | 5 T8l
Bihar Tre 3.0 22/07/2024

Ans. (e) g e 2|
14243 —————— 1CE))
2

I nz:n(n+1)(2n+1)

6

2
P+2°+3 ————+1° :[—n(nﬂ)]

2 g

53.  The value of series 17+ 22+ 3% +... +p’ is

quft 12+ 22+ 32+ +p’ AT A E ?
p(p+1)
2
p(2p+1)(p-1)
6

© p(p+ 1)6(213 +1)

(d) More than one of the above/‘o‘ﬂ'ﬁ?ﬁ T9Us 9
M

(e) None of the above/?fc@?ﬁ 79 g T8

(a)

(b)

Ans.(a):ﬁ?:ﬂé— ’Iﬂ'ﬁ?ﬁ it 1 J9 U5 a =1
on® 9g = ar™!

= T 98 = ar’

g a9 = art
~car’ +ar' =90

= r+1*=90 (ca=1)

= ? (1+1%)=90

= P (1+7)=3"(1+3%

= r=3

55.  Which term of the following sequence is 128?

2,22,4,..
frefefiaa ergeRT &1 SiF-11 Ug 128 ENT?
2,2/2,4,..
(a) 9th term/9aT U7
(b) 12th term/12387 9%
(¢) 13th term/13aT I
(d) More than one of the above/‘ﬂ'ﬁ?ﬁ O Us A
EIRED
(e) None of the above/3Td® § | HI3 Tai
Bihar Tre 2.0 15/12/2023
Ans. (¢) : e 3TIhA, 2, 2\/5, 4,
goft 21
ST, g8l Ug =2
T e = V2
Ad: T3 = ar !

()

=128
d: 9ol 1 139 98 128 B

56. If 1/(b + ¢), 1/(c + a) and 1/(a+ b) are in
Bihar Tre 2.0 15/12/2023 arithmetic progression, then )
Ans. (¢) : 89 ST & 1, T 1/(b + ¢), 1/(c + a) TAT 1/(a+ b) FAIR grufy
12+22+3%+.. +p? #e,
1D (20+1 (a) a, b, ¢ are in .arlthmetlc progression/a, b, ¢
_p(p+1)(2p+1) guiae soft & g
6 (b) a?, b% ¢ ? are in arithmetic progression/az, b’
54. The first term of a geometric progression is 1. o 2miaw St § &
If the sum of the third term and fifth term is Y b 1 . ‘thmeti
90, then the common ratio of the geometric () 1/a, S c_ are m  arthmetic
progression is progression/FAR uft & i .
Q‘oﬁﬂ'ﬂﬁ?ﬂ‘ SIUft RT 9O UT 1 §) Ife 3T direx (d) More than one of the above/‘ﬂ'ﬁ?ﬁ 9T
TqAT Uierd U T AT 90 B, A U Sufi e . ,
Tefrg ST & (e) None of the above/3Td® § | HI3 F&i
(a) 3 (b) 2 Bihar Tre 2.0 15/12/2023
(0 1 . Ans. (b): “ ! L LI R Y
(d) More than one of the above/‘ﬂ'ﬁ?ﬁ 9 Us 9 b+c c+a a+b
ek &,
(e) None of the above/3Td® ¥ & HI3 Fai 2 1t 1
Bihar Tre 2.0 15/12/2023 cta b+c a+b
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N 2 a+b+b+c (d) More than one of the above/%“l’iiﬁ TQusd
c+a (ba+b’+ac+bc) 3fersh
2ba +2b% + 2ac + 2be (e) None of the above/3wda # § &5 Adl
= =a+2b+c .
(c+a) Bihar Tre 1.0 26/08/2023
= 2ba +2b* + 2ac + 2bc = ac + a® + 2bc + 2ab +| | |Ans.(d): Let the terms of the AP be
¢’ +ac a—d+ata+d=-3
= 2;sza22+c2 ef 3 = a=-1
o,  aLbhe il and hence a(a27d2)28
57. If the nth term of an arithmetic progression is =
3n - 4, then the 10th term of the arithmetic ||~ —d=-8
progression is . = d*=9
AfE T FATAY vl T nal uF 3n - 4, A IF | d=43
10T 7 % Therefore, the numbers are —4,—1,0r2, — 1, — 4.
(a) 12 (b) 26 ) .
n+ + n+
() 36 . 60. For what value of n isu the
(d) More than one of the above/%“‘Ti?ﬁ T a" +b"
3 geometrical mean of a and b?
(e) None of the above/3T® ¥ | I Tal % a"! +p"*!
fream * L a3dRb e
Bihar Tre 2.0 15/12/2023 n fer a" +p" 2
Ans. (b) : -+ TU=R O H ndl 9% = 3n— 4 TR HTeT §7?
3T: TARR 2t #1103 9%, n=10 1
=3x10 -4 (@) 1 (b)2 © 3
=26 .
(d) More than one of the above/%“l’iiﬁ T9T 9
58. Which term of the progression 5,/5,1,....... 3T
is—=? (e) None of the above/3wda # § &iE Tal
1 Bihar Tre 1.0 26/08/2023
aruft - ¥
5,35, Ly =t | 625 & Ans.(e): Geometrical mean of a and b= /ab
10"/10af 11"/118f !
(a) 0 h/ 0 i (b) / Now, a ; +bn _ \/E
(c) 12"/128f a"+b
¥ 1
(d) More than one of the above/%“l’iiﬁ F9TH A — (2™ +b™") = (ab)? (a" + b")
M
L N
(e) None of the above/3wda # § &5 Adl = a™ +b™ =a" 2b2 +a2b 2
Bihar Tre 1.0 26/08/2023 PRI N
= a"' —a 2b2=a?b 2-b""
Ans.(b): We must have o o
1 n-1 1 1 1 10 = ami (aE —bE) - b"E (ai —bE)
5| — —_— =
[\B] 625 3125 (ﬁj . wel
= a 2=b ?
= n-1=10 1
= = n+—=0
= n=11 )
59. The sum of three numbers in AP is —3 and their 1
product is 8. The numbers are. = n= 5
Wwﬁ?hqﬁ@naﬁamtﬁw—s%aﬂ?m —_— — © different
. e . n how many ways can 5 rings of differen
g 8 81T [% types be worm in 4 fingers?
(@ -4,-1,2 (b) 2,-1,-4 4 Iffferat W fafv=r wehw @i 5 Ifvffeat R
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(a) 2° (®)3° ©4

(d) More than one of the above/‘d"Tﬁ'clﬁ 9T
e

(e) None of the above/3udad # & HiE el

Bihar Tre 1.0 26/08/2023

Ans.(¢): Since for every finger there are five rings to
choose from we get that the required number of ways
.5
is4.

62.

(a) 2040
(c) 2840
(d) More than one of the above
IEdad ¥ ¥ TF ¥ s
(e) None of the above /ST& § | HI5 T8l

Ans. (¢) : 2840
_ (20)(21)(41)
6

(b) 2540

PP+22+3*+4+5+

+20* =2870-30
+20% = 2840

is —5 , then the value of n is

Tfy R 5,5, 1, oo T nﬂ?ﬂ‘q’ﬁ@,?ﬁ

nh AT ¥
(a) 10
(c) 12
(d) More than one of the above
IEdad ¥ ¥ UF ¥ s
(e) None of the above /39 § | FIT FaI

(b) 13

64. A man saves Rs. 200 in each of the first three
months of his service, In each of the subsequent
months, his saving increases by Rs. 40 more
than the saving of immediately previous month.
His total saving from the start of service will be

Rs.11,040 after:
Teh STt To-it et o werm 3 wd W 200
FE FOTl ¥l Yow WA fUse wde &
US40 HUY ST TETAT §1 WO &, 11,040
T ZET 3 F S T
(a) 19 months/19 W&H  (b) 20 months/20 W&
(c) 21months/ 21 LRIE]
(d) More than one of the above
IEdad ¥ ¥ TF ¥ s
(e) None of the above /39 ¥ | H1F FaI
Ans. (¢) : Man's saving are
200, 200, 200, 240, 260, ... (n terms)
each month respectively.
Now, we have
200+200+200+240+280+...(n terms) = 11,040
which gives
20042404280+ ... (n terms) = 10,640

%[2x200+(n—1)40] =10,640

20n*+ 180n— 10,640 =0

n”> +9n —532 =0

(n+28) (n-19)=0

n = 19 months

Hence, his total saving from the start of service will be
Rs. 11,040 after 19+2 = 21 months.

65. For what value of 'K'; K+2, 4K—6, 3K-2 are
three consecutive terms of an A.P.?

Luuu U

Ans. (b) : Given progression is 'K' % fohw u fer K+2’ 4K-6, 3K-2 HHIY
5,35, 1,y oo gruft & i AT Ug €7
which is a geometric progression (G. P.) with first term (a) 1 (b) -1
_ . 1 (c) 3
(a) =5 and common ratio (r) NG (d) More than one of the above
Given o term is L SEE § 9 TF ¥ 31
fven nterm 1s 3125 (e) None of the above /39 ¥ | HIF F&I
. R Ans. (¢) : If K+2, 4K-6, 3K-2 are three consecutive
re. " 3125 terms of an AP then
1Yy 1 = 4K-6—(K+2) = 3K-2—-(4K-6)
5(—] :—3125 = 3K-8=-K+4 = 4K =12
> = K=3
1 :L 66. Let us say a, b, ¢ are in AP then which of the
5"74*1 3125 following in not true?
3 (a) b+b=a+c (b) b—a=c-b
52 =5° (c) b+a=c+b
n-3 (d) More than one of the above
7 0 SEF | 9 T § A
n=13 (e) None of the above /39 ¥ | FIF F&I
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