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Do you agree with her statement?

MODEL PAPER-I

With Solutions

SECTION-I

1. Anusha says that 2310 is a product of
consecutive prime numbers. Do you
agree with her statement explain?

Sol: Yes. 2310 can be expressed as a
product of consecutive prime numbers as
2310=2x3 x5x7 x11.
2.1fA={1,2,3,4,5}and B={1, 3, 5}
then find A N B using Venn diagram?
Sol:

u A

intersection of sets
3. If a, p are the zeros of the pnlynnmial

—2x —8 then find the value ut‘ =9 E

Sol: Given polynomial P(x) = x*—2x —8
wherea=1,b=-2,¢c =-8,

a, [} are the zeros of the polynomial
_{_ J‘}

thena*-B*_ﬂ ———=2
L -
[1 =‘-"="-'-'-=—H
B a !
1.1 a+f F !
now =-+-= = — I —
a af -8 -4

4. For what value of 'k’ the pair of

equations 3x +4y + 2 =0,

9x +12y + k =0 represent coincident

lines.

Sol: The given equations 3x + 4y + 2 =0,

9% +12y + k = 0, where

a;=3b=4,¢c;=2,a:=9,b,=12,c; =k

We know that if the pair of lines coincident
. _of. 3 4 2

then —= — = —
a2z b2 c2

=>4k=24=>k=6

5. Find the nature of the roots of the
equation 3x2 —4/3x+4=0

Sol: Given equation 3x2 =4/3x + 4 =0

of the formaxZ+bx +c=0

where, a=3andb = —4/3, c = 4 then
Discriminant = b? —4ac = (-4V3)° -
(3)(4) =16x3 -
12x4 =48 —-48=0( SO
the roots are real and equal.

6. For whatvalueof k, k+ 2, k+ 6 are in
GP?

Sol. If the given terms are in GP then
az _ﬂ;_k-!-..?_ k+6

ay ay k k+4

=>(k + 2)°=k (k +6)
=>ki4+ 4k +4 =k’ + 6k

=>4k —6k=—-4=>-2k=—-4=>k=2
7. Find the centriod of the triangle
whose vertices are (2, —3)(4, 6) and
(-2, 8).

Sol: We know that the

centriod of the triangle is
( X+ X+ Xy Y+ Yot }'3}
3 2 3
given points are (2, —3)(4, 6) and (-2, 8)

: : a2 #=2 -_?+ﬁ+H)_f ﬂ
lhELEI‘LII‘IUdIh( e '{3* 3]

12 k

of

SECTION - 11

8. If the points A (6, 1), B (8, 2),C (9, 4)
and D (p, 3) are the vertices of a
parallelogram, taken in order. Find the
value of p?

Sol: we know that the diagonals of a
parallelogram bisect each other.

S0 Midpoint of AC = Midpoint of BD
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l.Oth Cla-_(

Sol: we know that the diagonals of a
parallelogram bisect each other.

So Midpoint of AC = Midpoint of BD
(R REe)( ik 28)

2 = 2
15 .E}_(H+p 5)
2'27 \ 2 "2
15 8+p
= — = == 15=8 +
rd 2 P

=>p=15-8=T=>p=7

9.1f A={x/xisanatural number},
B = {x/x even number of natural
number set} find AUB and A—-B?
Sol: A={1,2,3,4,5,6,7,8,9,10....}
B={2,4,6,8, 10.,...}
AUB={1,23,45,6,.... }:A.
A-B={1,3,57.9,....

Special

A

10. If you slmpllf}r %

will be rational or irrational? Justify

your answer?
SI:II zhﬂ‘l':h.?
V5
11313111215+3~.I:112!I:5
V5

_Zx3x2V5+3x2x2+5
- V5
_WS(12+12)
= vs

= 24 is a rational number

. 2 180 + 380
- +..-5
is a rational number on simplification,

11. Find the number of terms between
100 and 1000 which are divisible by 9.
Sol: The numbers betweenl100 and1000
which are divisible by 9 are
108, 117,..c.cccccceeeeee. 999
we know that a, =a+(n—1)d
=>999 = 108+(n-1)9
=>999 —-108 = (n—1)9
=> 891 =(n-1)9
891
=> T:“—] =>99=n=1=>n=100

12. If « and @ are the zeros of the

quadratic polynomial p(x) = x2-px + q

find the valuesof (i) a?+ f 2 .[ii];t; + 5

Sol: Since @ and [ are the zeros of the
quadratic polynomial p(x) = x?-px +q

-l -
then a + ﬂ—T = :IM
i,

P

a2+ B2=(a+pY -2af =p*-2q
SR | | a+ g P

a5 =q

13. The sum of the squares of two

consecutive natural numbers is 421.

Find the numbers.

Sol: Let the two consecutive natural

numbers be x, x+1 then according to the

sumx? + (x+1)2 =420

=>xZ+x2+2x+1 —-420=0

=>2%2 + 2x —420=0=>x2+x—-210=0

=>x2+15x—-14x-210=0

=>X(x+15)~-14(x-15)=0

=> (x—=14)(x +15)=0=> x=140orx = =15

(=15 is rejecting because x is a natural
number)

considerx =14 thenx+1 =14 +1 =15
the required numbers are 14, 15

SECTION - 111

14(a) Use Euclid’s division lemma to
show that the cube of any positive
integer is of the form 9m, 9m + 1,9m + 8.
Sol: Let a be any positive integer and b = 3,
a = 3q+r, where g=0 and O<r<3

S @ =3qor3g+l or 3g+2

We have the three cases.

Casel: when a=3g=>a’=(3q) =27 ¢’
=>9 (3g" ) = 9m where m =3q"

Case 2: whena=3g+1=>a’=(3g + 1)’
=>q’ = E?q'? +2?q*"+'§lq +1
=9(3q" + 39° + q)+1

= 9m+1, where m = (3g” + 3¢° + q)
Case 3: When a = 3g+2
=>a’=(3q + 2)°

= 27q" +54g°+36q +8

=9(3q" + 6g° + 4q)+8

= 9m+8, where m = (3g° + 6g° + 4q)
 The cube of any positive integer is of

the form 9m, 9m+1,9m+8.

14(b) A = {x/xis a even number, x<10}

B={x/x=2y+1,v€é W and y< 9) then

Find (i) AUB (ii) A n B (iii) A-B (iv) B—A

Sol: A= {2,4,6,8, 10},

B={1,3,5,7, 9,11,13,15,17, 19} now
AUB={1,23,4,5,6,7,8,9,10,11, 13, 15,
17,19} AnB=(}, A-B={2,4,6,8,1}=A
B-A={1,3,5,7,9,11,13,15,17,19} =B
15 (a) Draw the graph of the polynomial
p(x) = 3x? —6x —9 and find the zeroes
from the graph.

Sol: Given polynomial is 3x* —6x =9

For Feedback...
vijetha.nt@gmail.com

x T8 T & T 1T 81 2| %]
3x? 27 14 3 o | 12 27
-6 18 12 6 0 12 | -18
2 | -3 9 -3 -9 2 1 9 |
= 36 15 0 -9 -9 0

X —-2x
_3 .

(% ¥) (-3,36) | (-2,15) | (-1.0) | (0,9) | (2,-9) | (3.0)
Graph

Scale

X -axis fem = § unit

¥ -axin 1em= | wnkt
|

A= 3 = =9
ieroes are (-1, 3}

15(b) Solve the following system of
equationsx-2y=0,3x+ 4y =20

l X x-2y =0=> y =§ (X, ¥)
=—T Y=0/2=0 WOOH
£ Y=£/2=1 (2,1)
4 Y=4/2=1 (4.2) |
X Ix+4y=20=>y= =1 xy
0 - ? =€ (0, 5)
4 Y =2”"j“} =7 (4,2)
6 y 2230 _ (6, 0.5)
4

B. Laxminarayana

Maths Senior Faculty
Hyderabad
9849386253

Solution set of the given equations is (4, 2)
16(a). The denominator of a fraction is
one more than twice its numerator. If
the sum of the fraction and its reciprocal

is 2 E Find the fraction.

Sol: Let the numerator of the fraction be x
then denominator is 2x +1 and

! 2 X
the fraction is —,
ix+ 1

reciprocal of the fraction is %

x 2x+l .'il'i
2x+1 X EJ'

+

according to the sum

_ X2+ (2x+ 1) _ 58

x{Zx +1) g |
x2+ 4x°+ 4x+1 _ 58

2" 4 x 21
=>21(5x° + 4x + 1) =58 (2x* + x)
=>105xZ + 84x + 21=116x" + 58 x
=>116x° + 58x — 105 x% — B4x— 21=0
=>11x° = 26x— 21=0
=>11x° — 33x+ 7x— 21=0
=>11x(x—= 3)+7(x— 3)=0
=>(x— 3)(11x+7)=0
=>x=3=orllx+7 =0= ::-:-Snrx=l—:
if x =3 then 2x+1=2(3)+1 =7

, . |
~ the required fraction is =
'3

16(b). The numbers whose sum is 15
are in A.P. if 8, 6 and 4 are added to
them respectively then these are in G.P.
Find the numbers.

Sol; Let the three numbers are in the AP
rea—danda+d,sum=a-d+a+a+d=15
=>3a=15=>a=5

according to the sum
a-d+8a+6a+d+4areinGP
=>5-d+8,5+6,5+d+4areinGP
=>13-d,11, 9+d arein GP

(11)? = (13 — d)(9 + d)

(+ a, b, c are in GP then b? = ac)

=>121= 117+4d-d? =>d? —4d + 4 =0
= (d=2Y¥=0=d-2=0=>d=2
now5—-2,55+2=>3,5,7

~ The numbers are 3,5, 7

17 (a). If the points P[—-3, 9) Q(a, b) and
R (4, —5)are collinearanda+b =1,
find the values of a and b.

Sol: Given points P (=3, 9) Q(a, b) and

R (4, =5) are collinear then

area of triangle PQR = 0

Area of a triangle =

!
X1 (2 = ¥3) + %203 — ¥1) + x50y -
¥2)|=0

=11-3(b + 5) + a(~5— 9) + 4(9 — b)| =

=i~i—3b ~15-14a + 36 — 4b| = 0

==|-14a = 7b+21| =0

=>Za+b—3=0---(1)and
given thata + b =1 ----(2)
solving (1) and (2), wegeta=2and b = -1
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called fruit sugar?
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On oxidation with #NO, both glucose and
gluconicacid form sacchanc acid, a dicarboxylc
acid. It suggests the presence of primary
alcoholic group (-CHL.0H )

Mutarotation of glucose: When glucose
was crystallised from a concentrated solution at

30" C, it gives « - form with melting point | 467
and [a], =+111°.

presence of @ — and # - forms, mutarotation.
It explains the mability of glucose to form
aldehyde ammoma and bisulphite compound.
In the presence ol other carbonyl reagents, the
ring is opened and free aldehyde group is

CHO + H,NNHCJH, CH= NNHC H, #  This spontaneous change in specific rotations
BIOMO ,E , l l I ,E , | S e | of an optically active compound is called
CHOH {I HOH mutarotation..
! Warm L
. (CHOH)3 — (CHOH)3 - D{+)Glucose || eq.mix B - Di+)glucose
Continued from 2" December.. | (], =+111 +51.5° +19.2¢
CH; OH CH OH
y . » Equilibrium mixture consists of 36%
Monosaccharides Glucose Gilucose Phenyl hydrazone - qDL : ,,:] . duﬁ_;u e D“ ’ _H;'T .
: . ; . The adiacent — C is then oxidise a-D{ + ) Glucose Ye B-D(+ )Glucose .
Glucose: Glucose is an aldo hexose and is :lh" ﬂdjﬂ“’{r;l ‘;HLE"’ E-;‘r"-':r’ ""‘I "il'"':; “""‘_'d"""-d (+)Glue afl o p-D(+)Glucose For Feedback...
S L L AR TSR y a second molecule of phenyl hydrazine. . . i , % :
"_lml"?“ﬁ“ g d'“':' r:]} b I?L.Llu_uw“‘ gt pegthun » Above anomalies can be explained by cyclic \I"IIEtI'lE. nt@gmall.ccnm
|I1.1.tun. as the optically active dextro rotatory CH = NNHCGH, CH= NNHC,H, structure of glucose. Glucose forms a stable
T - o , . cyclic hemiacetal.
It is also called grape sugar as it is found in fruits CHOH+HNNHH —» C=0 +CHNH +NH, » Generally alcoholic groups undergo rapid and
The human blood normally contains 65 to hemiacetals.
110mg.of glucose per 100ml. CH.OH CH.OH »  The alcoholic group bonded to " -5 of glucose
in combined form, it occurs in canc SUgAr and Keto compound of reacts intramolecularly with —CHO forming a
also in polysaccharides such as starch and Glucose phenyl hydrazone 6-membered hemiacetal ring
cellulose. Th . . : . : .
¢ resulting carbonyl compounds reacts with » The asymmetric carbon now at - gives two .
» " H " TR -y " 1 ® 5 s . . : .
CEeparation: ..hlm'um' o Fr','r:'m'd . 109 a third molecule of phenyl hydrazine to yield optical isomers. They are not mirror images of Dr. Krupakar Pendli
laboratory by acid hydrolysis of cane sugar in glucosazone. 1 S R N P T S
alcoholic solution. ' i vl = yi . ' Centre Head
ot CH = NNHC.H, CH= NNHC.H, I'hey differ in the configuration only at (-]
CiaH22011+ H20 —— CeH 1,04+ G M, 0 and are called anomers. Urbane junior colleges
O i Y. . S W C = O+HNNCH,—— C= NNHC H A H 0
It is obtained in large scale by the hydrolysis of 7893774888
starch with dil. #,82, (or) gcrat 2-3 atm fiC I L )
L} h th dil. H.504 (or) 2-3 at CHON) CHON)
pressure & 393 k temp. J EE
CH.OM CHLOH
:f:_ffulf}.‘ }rr + f'f! _uf.] . '!t - nf1‘|1f|_=f.:'n {ll;f-‘ﬂ'l'ﬁl'.f:fjﬂl;'
Molecular formula of glucose is experimentally 3 : HO  H
— configuration only at C, and ., give the Vi
found as Cy M| 503, . ' : o .
: sAme osazone, Sp EClal 0 ':-.r
i e.g., D-glucose, D-fructose, D-manose all CH.OH {!:'HJH
' form the same osazone p . C 3
\CHOH ), With conc. NaOH solution, glucose first turns | OH .
: : i Sk A ' #» The two cyclic forms exist in equilibrium with ,// . CHOH
- yellow, then brown and finally resimifies. Phicher il strostiare.as shown helow &} } P= |4
CHLOH With dil. NaOH solution, glucose under goes ) y \\”{;{ .;ft; H CHOH
Glucose on prolonged heating with HI gives n- reversable isomensation and gives a mixture of H I OH H : 0 = \: 2y 5 .
hexane. It suggests the linear arrangement of all D-mannose and D-fructose. This reaction is - P H OH ‘If‘:f 0
the 6 carbon atoms in glucose. known as Lobry de Bruyn-Van Ekenstein 2 2 a-Di+)- Glucopyranose  cy
CHO rearrangement. CHOM CHOH ' '
3 3 : .
lrvoi TP = [ D-glucose || D-Manose (| D-Fructose t'-:mu {:nm Fructose (C,H,,0,)
(i1~ Hecane) It is because of this isomerisation that CHOM CHOW # Fructose 15 a ketohexose. It 1s also called
CH L O D —fructose reduces Tollens’ reagent and 5 5 Laevulose and fruit sugar,
; ing’ i - i o HO ) e lnev \ a : .
#Gilucose reacts with N0 and one molecule FEhh'r'g $ solution, .lhﬂugh Iructose oo o lh {r‘: = > R 3 |.1LH'IH'I!EIT}H}-' SampluE and heloRga to 1)
of HUCN and forms monoxime and cyanohydrin ST Elf‘ln}' ald"‘lhl'fd}c i P CH.ON CH O AR H'{f} [_r“':l'*‘ﬁ'f"
respectively. These reactions suggest the Ffamf results were ﬂ.blame'd. it r'!'ianc:se (or) a-D={+ = glucone # s found in nipe fruns and h{'lﬂl.:}'.
presence of carbonyl group. fructose are treated with alkali. It 1s concluded
g ko S that fructose with ketone group also reduces HO H Preparation
‘ tollen's reagent due to this isomerisation 1 ' . . .
: ; ollen's reage ¢ 1o this isomeris . r» CH.Q +HO-CH.Q+CH.0,
: : Epimers are a pair of diasteriomers that L AN T .
(CHOH )y —==—{(CHOH )4 differ only in the configuration about a single : Sucrose Glucose  Fructose
| } | caiben lonk ( :"”” »  Like glucose, fructose also shows mutarotation.
CH L O8f CH L OH : 2 3 ) i “ing s
cH, 2 Ex : Glucose and Mannose are C, epimers ALl CHOH # ltis reducing sugar.
N D- lodose and D- Talose —¢-3 Epimers E'-:ﬂ_'JH Structure of Fructose: Fructose contains
CHO CH D-Allose and D-gulose —» ¢-4 Epimers 5 five hydroxyl groups, out of which two are
— T D- Altrose andD-lode —» c-4 epimers CH 0 primary and three are secondary.
(CHOM) ——— (CHOH), Based on the above properties Glucose has been s # Fructose contains a carbonyl group and it was
L Wp— CHOH assigned an open chain D-Glucose by Baeyer. CHen found to be ketonic from its oxidation products
: . : : m— . _ P-D-(*)-giucose with a strong oxidising agent.
On reaction w ith a mild oxidising agemt 'Eﬂr._c CHO ¥ The o and § foris ste confirasd by the % Fructose was found 10 contain ketonic functional
bromine water, glucose converts to gluconic : . : - rroup at second carbon atom and all the six
acid. This indicates that the carbonyl group is H - OH reaction '-“_ gluc‘“F “'":' methanol in the £ I:H:[! 3 s 1 iibiasshad chain as ] h‘
present as an aldehydic group HO . H presence of dry HCI to give methyl a - D- m'r “f.allnm MC-IN LHDEARCEG Cham 82 1 1o
H 1 OH Glucoside and methyl g - D- Glucoside. ) ga“"' ol ghucose. i ¢ )
" . 5 . = F ; . -] . = ® ® -
CHO COOH H OH » Glucose forms a six membered ring pyranose » Ince trui:llm-c and g ul:{lEL _urm 1 _Lnl.n.a
Br, Water : containing 5 carbon atoms and one oxygen atom OSAZONCS “_’he" heated with excess of phenyl
CHOH), — CHOH CH.OH : 2 st _ ; - -
CHOH CH.OH D-GLUCOSE furan is called furanose. Glucose is present in fructose have the same configuration at ¢ -3;
- , Gluconicacid o Glucose is (2R, 35S, 4R, 5R) — 2.3, 4, 5. 6 - pyranose form only as shown in higure. C-4 and C-5.
- {’:‘_r:;"“;': :::II"""":; Irui::l-nr,:; WE;E':':.":‘][[“ nmtaél;c;?ur pentahydroxyhexanal. o o Though fructose does not contain an aldehydic
i e Rl uces Fani s solubon to redds Wi v T |
. TR . - - roup, it behaves as reducing sugar due to Lobry
cuprous oxide and itself gets Cvyelic structure of Glucose: The open E& Hf:um e Pt refrraﬁamemcnt £y
oxidised to Elucﬂﬂ'ic acid. TI'!t::u: react .Iﬂ'l"llﬂ cham structure “r{“ut{}w PT“'[“:‘H{:'I.I h}.' Ha.:-_.\.-ﬂ-r - . ] 'g :
suggest that the carbonyl group is an aldehydic explained most of its properties. But it could CH.OH
group. not explain the following
. = ; . 1 ’ ' Pyran Furan ;
Acylation of Glucose with acetic anhydride L T T _ P : L=
gives glucose penta acetate. Hence CGilucose {Jlul'm'.' FOSERUE b M,h'"ﬁ.h'ﬂ an-;I1dn-n = > The Haworth horizostal structure of HO —— H
molecule contains 5 'OH' groups react with NalSO, and NH; , inspite of presence glucopyranose is identical to the Fischer vertical
| | Pentacetate of glucose does not react with #  The groups present on the right side in Fischer e o
crHom Acticantydrids . o—c—cHy, ~-NH>0H group indicating absence of - CHO formula are written below the plane of the ring
and those on the left side are written above the CH O
CH.OH CH=O—C—=CH, EXTERph. lanc . ; : . B .
The aqueous solution of glucose shows P . ) »  Fructose exists two cyclic forms which are
: # The cychie structure of glucose explains the
o mutarotaton.

obtained by the addition of -OH at C, to the
carbonyl group .It is a 5-membered ring and
named as furanose ring

To explain all of fructose properties it is
suggested with two cyclic structres i.e.

CHO COOH COOH produced, a = ) = (=)= fructofuranose
When glucose crystallised from a hot saturated : : '
; Oxidution | Lvichstion : and f - D — (=) - fructofuranose.
i T i T o aqueous solution at a temperature greater than H | N f : =
7 e e A _ - op " o a —and g - forms of fructose are anomers at -2,
¥ i Ivis =TI Wl o e HE A il . i 5 1
Pt sl 98"+ BIVES [ a meiling P B s Anomers: Anomers are steroisomers ofa cyelic
il i e ' 2 g . i §
. iyl : o 150°cand [a], = +19.2°. CHOH monsaccharide that differ in the position of the
D-Gilucose on reaction with excess of phenyl ' ; ; g 13 9 3 OH group at the hemiacetal carbon
hydrazine ( 3 moles of phenyl hydrazine per Fhese two forms of glucose differ in the TS H '-.j” CHOM Anu:lf:ru i e I e
mole of glucose), forms a dihydrazone known stereochemistry at C-1. These two « and 4 o . as |4 oy e g PUEET
———— 2 _ ! HO : w0  CHOH that differ in configuration only at the carbon
vcher ¥ mechanism : When glucose warmed forms, when separately dissolved in water and Pe—_ 5 that was the carbonyl carbon in the chain form™
f"!.‘l’t e N ecCriarnismm e bll,ﬂ.-ﬂhl;‘." WoAartme § "““ d ‘o st I'H..I thl.,["q- ‘II‘ « rotation grs dLI...l" CH )
with excess of phenyl hydrazine, first forms T pe— - y H OH 6 Ex- 1)~ Dglucose and i - D glucose are anomers

phenylhydrazone by condensation with -
CHO group.
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change and reach to a specific constant value

§2.5°.

o=+ b=ls T LR L T OCH O

2) . — D fructose and P - D -fructose are anomers




