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Part- III 

MATHEl\1ATICS (SCIE:\'CE) 

Maximum: 80 Scores 
Time : 2% Hours 

Cool off time: 15 Minutes 

{Gen e red Jiutn.Ictions to Candidates : 
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~s ::l. Cool off time' of 15 minutes in addition to the writing time of 2~ hrs. 

"•~0 neither allowed to write your ans\vers nor to discuss anything with 
( : .. cJ s• jm·ing the 'cool off time'. 

\_, rDe 'coo! .off time' to get familiar with questions and to plan your answers. 

}tr:;c; d •l-ee questions carefully before answering. 

;,L\J] qt:test:tons are compulsory and only internal choice is allowed. 

Wl;erl you select a question, all the s~b-questions must be answered from the 
same question itself. 

Cabllations. fig~res and graphs should be shown in the answer sheet itself. 

~~~-; ; _ , ,-( Ls~on of the questions is also provided. 

Give equations wherever necessary. 

Electronic devices except nonprogrammable calculators are not allowed in the 
Examinatic,n Hall. 
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1. Consider the sets A= {2, 3, 5, 7} 

and B == {1, 2, 3, 4, 6, 12} . 

1. A = {2, 3,5, 7}, 

2. 

a) Find An B . (I) 

b) F ind A -B, B -A. a n d he n ce . · 1 
show that I 
(A n B)U(A - B)U(B- A) =A U B. (3) 

I 
c) Write the power set of A n B. (1) 1 

I 
I 

a) Let P = {1, 2} . i?ifid Px P x P. (1) 12. 
I 

b) ~e: ~: :~~::i:~-~~-~ ::~~:~by I 
R = { ( x , y) : 3x - y = 0; x, y E A} . 1. 

i) Write R in a tabular form. (1) I 
ii) Find the domain an d ra nge (l ') 

1

1 

of R. 

I 
I 

3. a) Draw the graph of t h e function 3. 

b) 

4. a) 

b) 

{ 

1, if 

' t(x)= 0, if 

- 1, if 

X > 01 
X = Or· 
X< 0 j 

Write the r ange of the above· 

function. 

The value of Sin (;r-x)is ........ 

Find the principal and general' 

solution of the equa t ion 

. J3 
Smx=--. 

2 

(2) 

(I) 

I 
(I) 4. 

(2) 

2 

. B = { 1, 2, 3, 4, 6, 12}. amcrOl Cf)6m6t!l3Qn 

n.J(l)1Cf)6m1d3@6c:&.,; 

a) A n B . &7.>06m6c:e:,· 

b) A -B, B-A . affi rrn'l0.J c:e:,o6ffi6<£b· 

gp® ~n.J ~COJO Cf)1.qJ 

(A (.1 B)U(A -B)U(B- A) =A U B. 

am em 6 6)®gl m51 cOO 6c:&., . ( 3) . 

c) An B. COJJ6)S n.JOJro 6)()1.)8 aml96~6c£h. (1) 
· rn ,I • · .... :;: : 

b) A= {1, 2, 3, .. ....... , 13, 14} amcm 
(f) 6ffi cmiD1 am m~ (b C1! .!lil.g.J1 §6~ 63 (!)6 

: '~ ' 

R={(x, y):3x-y=O ;x ,yEA}. 

(I) 

i) R 6)m, n.J§1c:e:,8rolcm1m516)e.JI96®i~ - ( 1) 

ii) R 6)~ Ql6ITWeJOJ 6o (l)o(f)OJ6o 

(1) 

I 1, if x > O 
a) f(x) ·= i 0, if x= o> 

l -1, if X< 0 j 
amcm nD6i3ro16)~ l(f)8nLl OJ(l)cWd3@6c:S:,, (2) 

: cl- . 

b) al6cfu§'lcn'6 6)c6:>8S6@ID n.0613nS:J_6)~ (l)o(f)o 

(range) affi'9.6®6c6:>. (I) 

. J3 
b) Sin X = 2 amcm ffi)QlOJOc6:>c)moJi6)~ 

ln...fl®cru1<J:lco'O 6)ffilOe.J~nS:Jcm , ~moco~ 

6)ffi):) e.J~dl:l em amcm1 ru 
c6:>61'1S6n...fiS1c006c6:>. ( 2) 



5. Prove that 

Cos..;.x-Ccs 3x..,-Cos2x -C t 3 ---------- 0 X. 
s : ,: ..;.x -Sin3x+S£n2x 

(3) 

6 _ Consider the statement 

"32;,+2 - 8n- 9 is divisible by 8". 

a) Verify the statement for n = 1. (1) 

b) Prove the statement ~si~~· the 

principle of mathematical 

induction for all natural 

nu!11o ers. (3) 
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5. 
Cos 4 x +Cos 3 x +Cos 2 x 

Cot3x 
Sin 4 x +Sin 3 x + S{n 2 x 

(3) 

a) n = 1 ffi'®d7.>6~cruo_un LnJfQ?Orum 

croro1CQ.Jocg6mo o.mcm6 nJro1~(J()OuJl&iJ6cB:>. ( 1) 

7. a) Solve .f3x 2+x+-J3==o. (2) 7. a) m1iDBJXX06T'Oo 6l.!l..l<:ill6cfr.>: 

b) Rep~·e~ -2 :-_: :~_e complex number 

z == 1 + i-J3 in the polar form. 

8. a) Solve 7 x + 3 < 5x + 9 and 

represent thj:) solution on t h e 

number line. 

b) Solve the following system of 

inequalities graphically : 
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X +2y ~8, 

2x+y~8, 

x;:::O, y;:::O 

(3 ) 

(2) 

(3) 

. . 

3 

J3 x2 + x + .J3 == o (2) 

b) z == 1 + i J3 O{j) em ~ cB:> 0 0 eM cfr.>u ouu 

mcn.1iD <llnJO~oiD a>JnJC01'm16leJ':Pc?F6)6cfr.>. ( 3) 

8. a) m1iDGDO<b6mo 6l.!l..l~cB:>. 

7x + 3 < 5 x + 9. <TmCll'H6l~ mJeJ~o 

m>o6llj0(2 ffi6ll mJl cn?l <TmS<W0~6l~ s 6 

b) ®061':!' 6)cl3:>0S2,C01'm1a>1&ilJ,Cffi <TJmOUQ'l® 

cB:>§66lS cru1cn)Ro l(f)Orui' ~n.J<ll<l2JO(f)1_gJ 

m1iDBDOa>6mo 6l.!l..l~cB:>. 
/ 

x+ 2y ~8, 

2x + y ~8, 

X 2 0, .)';::: 0 

(2) 

(3) 

(P.T.O.) , 



9: a) In h ow many ways can the 

letters of the word, 

PERMUTATIONS be arranged 

if: 

i) the words start with p and 

end with S? 

ii) there are always 4 letters 

(1) 

between P and S? (2) 

b) In how many ways can 5 girls 

and 3 boys be seated in a row so 

that no two boys are together. . (2) 

c) How many chords can be drawn 

through 21 points? 

OR 

a) V\tn.at is the minimum number of 

ways of choosing 4 cards from a 

pack of 52 playing cards? In how 

ms,ny of these : 

i) are 4 cards of the same suit? 

· ii) do 4 ca r ds belong to 4 

different suits? 

b) Find the number of 

permut~tions of the letters of 

the word, ALLAHABAD. 

c) How many 5-digit telephone 

numbers can be constructed 

usiD:g the digits 0 to 9 if each 

number starts with 67 and no 

(1) 

(1) 

(1) 

(1) 

(1) 

digit appears more than once? (2) 
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9. a) PERMUTATIONS 

%) 6l5B16l m 6l CQJ ~p o l c&., ali <Bo tl>1 d36) Oo , . 

alll!®: 

i) p Cl2Jlam®J,S60131 8 am ®00Jffi.l~)m1 

d3fJJJ,lm oJlwo. 

ii) P, s omcm10JCQJuc£76)1SCQJ1am 

~OcW<&cJ::JO':!'J,o 4 (ffi()dhl:J({)60!3Cf0 

O.J({)J,Cm o.nwo. 

b) co6Tli Ci3'@6iitl ci7o6§1<Boc:f0 tmoSJ,(OI(j)SJ,ffi'riD 

OJCOOGJ® 5 'ar@m'O c&.6§1<Bo6l§.CQJ6o' 3 

6ln.J6'111l c&.,6§1c8:>6l§.CQJ6o 63({)6 OJ(l)1m!lco'O 
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(1) 

(2) 

O{Dl® o.Jlw@m1arn ~ffi6(011j)Oo? (2) 

c) 21 6Y2J103J,c6U)~1e.iJ6lS 63ffi6 OJ~(OI(j)C610l1<06 

. O{Dl® 610)06m6cBocfD OJfficWc£76)0o? 

mro 6HJid m.1 am 
a) 52 · cBoororuJ~ 63m6 6lcfu§1m?l m1rrrl' 4 

cBooffiruJ~cBocm ru1®o O{J)l® o.Jlw(OI(j)1am 

(1) 

6l®ffi6)6TOfOJSJ,d7n10o? ( 1) 

i) 4 cBo:)fDW641:>§.6o 63CE(() l(f)~c;tj1arn 

6) c;tj s 6 ffi) OJ CQ) 6 6) s o{j) 6JM 0 

cBo6ffic:OOOc£76)6<Bo. ( 1 ) 

ii) 4 cBoOffiruJ6cBo§.6o 4 OJJ®Jmfan 

l(f)J<;dlam 6l<;:ljS6rffi0JCQJ66JS O{j)~o 

cBo6ITSJ,oJlS1c£76)6d:b. ( 1) 

b) ALLAHABAD O{J)rffi OJOc6U)16leJ 

<IDl! t:W:J (1) 6l5B em O{j) 6l5B16l m 6) CQ) ~ 0 0 

c) 0 Ol6®ffi1> 9 OJ 6)(1)CQ) ~ <ID'()c£76) 6l5BcfD 

~ n.J Gl Q1J owlq,,( 6 7 am COl 6 s 6W 6 (ll') 

<ID'()c£76)6lfficm ®00Jro(OI(j)1cBnlo(OI(j) ntl)l® 5 

<IDlJc£76) · 6JSeJ~n.DOGDO mm.JOJ,~,cm 

(1) 

m1roa:m1cf16)0o? ( 2) 



10. a) Write the number of terms in 

the expansion of (a - b t" . 
b) Find the general term in the 

( 

0 )12 expansion of x"- yx , x ~ 0. 

c) Find the coefficient of x 6 y 3 in 

the expansion of (x + 2y)
9

. 

11. a) Fmd the 5th term of the sequence 

n(n-2) 
whose nth term is a = - . ---' 

" (n+3) 

b) Write the sutn of the first 'n' 

(1) 

(2) 

(2) 

(I) 

natural numbers. . (1) 

T:~'= .s :c. Sth and 11th terms of a 
G.P. al'e p , q and s respectiYely. 

Prove that q2 
· = ps . ( 3) 

OR 

a) If 'a' is the first term and 'd' is 

the con:mon difference of an 

A.P., :::-.er" the n6 term of the 

A.P .. .::: = .... .. ..... ... .... . 

b) In a::; A.P .. if the mth term is 'n' 

a:::-. ::i :·:--ce nth term is 'm', where 

n; = n, prove that its pth term 

is n +m- p. 

c) · Find the sum to 'n' terms of the 

series : 

(1) 

(2) 

1 x2+ 2x3+3x4+4x5+ ... . ;.... .. (2) 
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10. a) (a- b )
2

n 6)0A cl.!lnJ.?,eJlcfuctJ6ffi®ID1C>eJ 

nJ861lB§J,6)5 ('~)~0 o.(j)':P.?,®.!,d:h. 

b) (x 2
- yxt , .x 1= 0, 6)rB olln..J.?,eJlce,ro 

6ffiC6'T())16)eJ 6)o.J0Cl5l.?,nJ8o Ofj)'.?.?,Cl5l.?,cfu. 

C) (X + 2 )' t 6)~ oJlnJ.?,e1lcfuctJ6ffi®ID16)eJ 

x 6 y 3 
6)cB Gr:J.?,GGmommroo cfu06m.?,cfu. 

n(n-2) 
11. a) n-oo CLIC3o a == · Cll"@><D> 63ctl6 

n (n+3) . . .. 
tl~6m1W.?,6)S 5-oo nJBo cfu6'115.!,0JIS1 

cOO.?,r:B). 

b) ®.!,SCO.gdCQJOCQJ, ffi'@l8~6)(Q'f6) 'n' o.B)<W6@3 
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(1) 

(2) ' 

(2) 

(1) 

cruo6'll~c&..~6)S ®6c&.. Cl(j)':P.?,®.?,cfu. (1) 

c) 63ctl6 G.P. m>.?,6)S 5, 8, 11 omrrni 

CLIB6lJBcJl> Cl2JLD0lo&..Qlo p, q, S 

n.gyr n161lB6)ffiCQJ06T'T). q2 ""ps oB)ffil6 

6)Cl5l@C05lr:B-6).?,d7.:.. ( 3) 

aJm6)~tlb1~ 

a) 63ffi.?, A.P (Q).!,6)5 m®B.0CLIBo 'a' W.?,o 

6)o.J 0®6 OJJ Cl5l.)O ffilo I d' CQ) 6 0 ffi'@)(Q)O am 

b) 63ctJ.?, A.P W66)5 'm'-oo nJBo 'n' @o 

n-oo nJBo 'm' @o ar@)6T'T). m -:t:- n 

am>@16)oR p-Oo CLIBo n + m- p 

(1) 

ntl)ffil6 6)®glmllc006cfu. (2) 

c) lx2+2x3+3x4+4x5+ ... ... , ........ 

%Jffil cm"lro"lcm16)e.J 'n ' o.JB6ll1'3m6)s 

(2) 

(P.T.n:. 



12. a) Find the slope_ of the line 

passmg through the points 

(3,- 2) and (-1, 4). (1) 

b) Find the distance of the point 

(3, - 5) from the line 

3x - 4y- 26 = 0 . 

c) Consider the equation ofthe line 

3x -4y+10 = 0 . 

Findits: 

i) slope 

ii) x and y intercepts 

X
2 l 

13. Consider the ellipse -+ -· =L 
25 9 

Find the coordinates of the foci, the 

length of the major axis, the length 

of the minor axis, latus r ectum and 

(2) 

.(1) 

(2) 

eccentricity. (4) 

14. a) Find the distance between the 

points (2, 3-, 5) and (4, 3, 1). 

b) Find the ratio in which the line 

segment joining t he points 

A (4, 8, 10) and B (6, 10, -8) is 

(I) 

divided by the XY plane. (2) 

15. Find the derivative off(x) = Sinx, 

using the first principle. (3) 

OR 

F. d h d . . · f x
5

- Cosx m t e envatlve o ----
Sinx 

using the quotient r ule. 

K -19 

(3) 

6 
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12. a) (3,-2), (-1, 4) n{DCDJ"l mflffic?,cet;)gl 

eJJ6lS cmSmJc?, ClnJOcmc?,mJ Clffi6ll<Wc?,6JS 

13. 

Cll'mO<~:r cm06mc?,cm. (1) 

b) 3x- '1Y- 26 = o om(m Cllai6lJcoJlam 

mlmi' (3, - 5) nmrrn mllm6nll<lleJW 

d)G)~ mmcmeJo cm6fr5c?,n.JlSld16)c?,d3J. 

c) 3x - 4 y + 10 = 0 

nJCll1(1)6m1d16)c?,d3:>. ®'ll®16J~ : 

(2) 

i) czcx1P~:r ce:.o6m6cm < 1) 

ii) X , y nB)Cffi"l ~CVl(/)6)((1JnJuf1c?,cmcfb 

cmGnSc?,n.Jls1c:OOc?,cm. (2) 

()Joi}:)d16)(ll)c?,c:B:,clb' \8 Q) gr,s(O rom>~ (ll)1 (ll)16)<'Vl 

m"l~o, 6)6)Qlffitn @@~(ll)1(ll)16)~ m"l~o. 

eJOR(ll)u 6JOcmusmm16JCVl m"l~o, 

n{D~OUciDLS10U1f1T nB)mJ1ru cm06mJcm. ( 4) 

14. a) (2, 3, 5), (4, 3, 1) nB)m11 61.Jlffic?,c:OOclb 

®am1eJ~ ®'llce:.eJo cm6fr5c?,n.JlS1c66Jc?,d3::>. (1) 

b) A (4, 8, 10), B (6, 10, -8) amcmi 

mflffic?,ce6)cfb ClW02!61\tJ1.!1J2,6fr50c66Jc?,mJ 

(Jl(l)@j xy amcm (l))eJo (plane) 

Cl !liD B1 c:OO 6 em ®16J CVl ®'ll o Cfll 6Yl.J<TW o 

cm06m Jcfu. 

15. nil mr Ru l nJ1 em (ll)1 <J:f1 cJb ~nJ Cll avo C/)1.!~,{ 

(2) 

f(x) = Sinx 6J<~ 6JM01ClOJf1lo1 c£h06mJ~· (3) 

~6l~a»1~ 

x 5 -Cosx 
Sin x 6JCVl6JM01<llruf11o1 quotient 

rule ~o.JClWO(f)1.gdu c£h06m~cm. (3) 



Lim Sin5x 
16. a) The value of ----

x --7 0 5x 

is .. ., ... , .... ..... . 

Lim Sinax 
b) Evaluate , a. b -:t- 0 

x --7 0 Sinbx " 

17 . a) w1~ite the negation of the 

following statement : 
r , ·:···· 

"-y5 is not a complex hrirnber." 

h) .Verify by the me..thod of 

contradiction "p : 4§ · is 

irrational number.'' 

18. a) A coin is tossed repeatedly until· 
' ... , (' 

a l1ead comes up. Write the 

(1) 

(2) 

(1) 

(3) 

sample space. (1) I 

random experiment, then 

P(4UB)=:P(A)+P(B)-- ...... 

. ) 1 ( ' ) 1 c) Let P(.A = -·- P B =-. . · . ~3' 5, 

. .· 1 . 
P(AnB)==-::-. . 1u 

Find P (not A and not B). 

d) A bag cGu.tains 9 discs of which 

K-19 

4 are red, 3 are blue, and 2 are 

yellow. A disc is drawn at 

random from the bag. Calculate 

. the probability that it will be 

i) Red 

1i) ·Not yellow 

(I) 

(1) 

(1) 

(1) 

7 
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Lim Sin5x 
16. a) x --7 0 -5- .. . . .. . . . ... . .. @@d3:>6cm.;. ( l) 

'X 

Lim Sinax b 0 b) -.-'a, -:(::. c-.rYA r.lne' 
x --7 0 SLn b.x 0"~ '"-' =.J 

17. a) ®86)'9 

Ln.Jm.rMorum<W,J,6lS 

ll{j) '9 2/~>,J,cfr> . 

6) m ~ (J) n9:J cf6 

(2) 

"J5 is not a complex number" (1) 

§2n.J<8 <W 00-:ll.q,f nJ <'tl1 <8 CfllJW1 cB6'l,J,.ih 

." p: .J2 1s irrational n;umber." (3) 

18. a) 63<'tl,J, . 6)nDCUr cfu1§,J,Cffi@,J,0J@ffi 63itl,J, 

m o 6m w o (U@J ru 10 arrm1 ~~ <:is o m.r 
6J.!l..l~,J,<8 cru 0'9 6§§.®1@<m cruocru1 cfb 

e&cmm.r o{i)'9JM,J,d3:>. (1) 

b) 63Cll,J, oo~o Clffiro.;'m)nJlro16H1lc@6JeJ ro61'@ 

g;QnJcWcfr>~06!TI .t1"W6o B <W6o e>-{j)a::bl(lJ-'0 

P(AUB)=P(A)+ P~B)- .< .... < .. 

. (G@6ll') . 

ll(j)Cffi1615B6)ffi (lJ@<WOm& 

(1) 

P (not A and not B) d3Jffi1cB6'lOcB6'l6cfh. ( 1) 

d) 63<'tlJ, 6D.JJ(j)1m& 4 ill60Jc;J, 3 ffileJ, 2 

Ql61(5)\j) ll{j) rrn161lB 6) m 9 

M1mrcfr>,J,d3:>~,J,ffiir. 6'11JO(J)1am m1cmv 

oo~mow1 63Cll6 M1mrce;~ 

ll(j)S,J,cB6'l,J,rrn66)0J ro:.1 af6 arro® : 

i) !JJ,J,ruc;J (1) 

ii) ai6®mw~p<mmo.J, ll(j)cm1ru 

e.~@lcOO,J,rrnM16)<m · <8ln.J06)llmllellfi1 
(1) 

(P.T.O.) 



I 
HL Consider the frequency 119. l n.JJ"l cfuJ cfiJ cnl'l 

distr ibution : 
I 

nJ (l)1 Cf)6ffi1ceu; ;ctt.. 

I Cla~0- 40 40 -50 50-60 l6o-7oj~-Ro 80-90 lso-wo I 
!-------+----'--+----+----+---· I +---,.---+------1 

1 F __ r_e_q_u_en_c_y_T _ _,___3 __ ·_,1_}__1 __ 1_2_~_15 __ 1 8 3 2 I 

K-19 

a) Find .the mean. 

b) Calculate the variance and the 

standard deviation. 

8 

a) QlOW,)o (rHean) ctt.06ff\~d3:>. 

b) ~ruailmJol.Jcru6c rro R::J c:bl] 

MlrJ1()jwn'l:lm6o cmJ6J116c8:J . 
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(2) 

(3) 
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