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MATHEMATICS

Full Marks : 100
Pass Marks : 30

Time : Three hours

for the questions.

1 carries 1 mark each
2 camies 2 marks
3 carries' 3 marks
4 carries 3 marks
5 carries 3 marks

6 carries 3 marks

7 cames 3 marks

8 carries 3 marks -

9 carries 3 marks

10 carries 3 marks

11 carries 3 marks éach
12 carries 4 marks each
13 carries 4 marks

14 carries 4‘_ marks

15 carries 4 marks

16 carries 5§ marks

17 carries § marks

18 carries 6 marks

19 carries 6 marks

1x11=11
2x12 =24
3xl= 3
3x1= 3
3x1= 3
3x1=.3 -
3x1= 3
3x1= 3
3x1= 3
3x1= 3
.3x1= 3
4x1= 4
4x1= 4
4x1= 4
5x1= 5
 5x1=5
6x1= 6°
- 6x1= 6
Total =100
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1. (a) Write the set {x : x is a positive integer and x® < 40 } in the roster form.,
‘ ' 1

{x:x <5 @ e WA W 13 < 40 }HQWWQWGT%@E

ferat |

(b) Write the difference between real valued function and real function.

_ - 1
AT T JRR wom w1 %R o TR Al B

(c) Write domain and rangé of trigonometric function, tan x. ' 1
SR #o W tan x-3 wificea Wi AR B

(d) What do you mean by the inductive hypothesis ? 1
s o 3R B gEe

(e) Express (5-3i)° in the form x+iy. o 1
(5-3i)% T x+iy WS g 4|

() 1f "C,="Cs, then find the value of "C,. . 1
nﬁ nC4 =nc5, @g chs nC2 a m @ﬁ@@“ )

(g9 What is the 10th- term of the sequence defined by
an=(n-1)(2—n)(3+n)? ' o ' | ’ 1
a,=(n-1)(2-n)(3+n) @ F®RT T TIFIER 10 ©F w5 & 249

(h) - Find the equation of the line passing through (- 4,3) with slope —%

- s i 1

(-4,3) ﬁmmw %ﬁa%ﬁwwﬂwq ey =t
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(i) Evaluate (IW ﬁcﬁl F1) - | 1
\/1 +x-1 -

x—*O

() Let A and B be two dlSjOlnt subsets of universal set' U. Then
(AUB)NB' = : | 1

@ ¢
(b) A
) B
‘ {d} None of. these. |
Y "Wﬁﬂ*ﬁﬁ % B 5l Wi B4l 0978 (AU B)NB = P
@ ¢ |
® 4
) B -
(&) Tol@e «bie T=h |
(k) Write the value of (R foan) ¢
SNG4 et (CIN G, I - 1
2. (i), Letf be the subsct of Z * Z defined by | |

" f={(ab,a+b):a,beZ}. Is f a function from Z to Z? Justify your

answer. 2

f={(aba+b): a,beZ}W‘ﬁﬁTH\mf Z > % wﬁ@‘m\qﬁzqwz
.Zﬁfﬂﬁ'@mM?mﬁ%‘wq@@@ﬁﬁf;ﬂﬁWl

| (i) If AxB={(p, ),(p r) (m q) (m r)} find A apd B. 2
3 AxB= {(p, )(p,r_).(m,q),(m,r)}, (STS A W B edl|
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(i) Find the value of cot [—%’5] - : ‘o

@W"ﬁ@‘l‘ﬂrﬁﬂ cof( li”) 3 W Sfenedt |
(iv} Prove that— _ M - . - -2
sin?6x 3 sin® 4x = sin2x'sin10x
el T4 (T —
sin?6x - siné‘4x =Ssin2x silex ‘
(vj Solve (LR W) £l o | 2

3(x-2) . 5(2—;;)
5 8

] o : |
i) 1 o+ 7=;,ﬁndx , - 2

=X 2, x 3 99 S

11
+——
6l 71 8l

(vii) Solve (L ) : . A bl 2

X2+ 2= +1=0
2
(viii) Find a, if the .coefﬂcients of x2 and x3 in the expansion of (3.+ a.x)g are
equal. . w _ _ 2

(3 . ax)g_q Rgfoe x2 = x3 T L T T, a-3 9= [ =10

(ix) If the sum of n terms ofan AP.is nA+ zn(n 1)B, where A and B are

constants, ﬁnd the common difference. - WL

Bt e 2l n-@ﬁﬂamﬂmi’a nA+= n(n 1)B ‘J’@AWB@T
mmnmw@fﬁem
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(x) Find the equation of the parabola with focus (0, -3), directrix y = 3.
. . 5

S (0, -3), Faif y = 3 witiges i Sfaeal |
(xi) Find the_ derivative of f (x)= X+ oy by using first. principle. 2

SRFE ALY W TS f(x)=.x_+é 3 oS ST |
{xii) Find the mean deviation about the mean fof the follqwiné data : 2
. 6, 7, 10, 12, 13, 4, -8, 12
e waR cws g 1 15 R SR :
| 6, 7, 10, 12, 13, 4,_ 8, 12 |
Prove tha.t (e 9 @) —
(A—B)U(B—A)=(AUB)—(ADB)_., Ry | | | 3

Define signum function. With the help of definition, .dpaw the graph of the .

signum function. | _ 3
ot wo et vl | R SRee RIS RolAI e (5 W i (7Y |
" i S .
. Find the value of tan-g_ T L oy 3
tan = I 99 Tferedt |
“Prove that
L+ x) Zv(lé-nx), for all natural number n, where x>-1. : 3

- SReCE TR A 1 T IR L A A (14 )" 2 (L4nx), T& X>-1
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Or/ a4l -
By using the principle of mathematical induction for all ne N, prov_e that

B EN: 'R % N —— +n<_;_(gn+1)2_ : ‘ ' 3

ASE ne N R AR A0S SRR O FAZTS A9 9 J

TR T ER— +n<é—(2n'+1)2|

7. Find all pairs of consecutive odd natural numbers both of which are larger
than 10, such that their sum is less than 40. -3

mw{wmﬂ\mmaﬁmm 1ow@r@amﬁﬁw qisiTe 40 Ol
_'sﬁsl GEAERET APCENEIR (TR Tferedt | :

8. Find the coordinates of the foci, the vertices, the length of the major axis,
the minor axis, the eccentricity and the length of the latus rectum of the
2 2
! Xy - .
11 —+Z_=1. : . .3
ellipse =+ | |

2

% - ¥ @Wmf— Wm@ qﬂlwcmwﬁﬂ @a@ww:{@

&9 Wi [ w40

9. Verify whether the points (0, 7, 10), (-—1,6,6) and (-4, 9, 6) are vertices of
a right angled triangle. . _ 3

(0, 7, 10), (-1,6,6) % (-4, 9, 6) ﬁ"@mﬂmﬁﬁ—m%ﬁﬁm eyl o
>0 .

10. Evaluate lm f (x), where
x—0 ;

x#0 | o '

0, x=0
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x
. 0
lim f(x) et T £ ()=i[x[ x*
0, x=0
| Or/ 9341
2 x>

Find the derivative of® y= e . ’ ' 3
_ : - ox+1 3x-1 o

) 2 2 .
y= ~ X wrees SRed

x+1 3x-1

11. Identify the type of ‘or’ used in the statement and check whether the
statements are true or false : ' -3

' \/2 is a rational number or an irrational number.

N5 aﬁﬂﬁmﬂﬂmmuﬂﬁwﬁmﬂ\ﬂm |
—Sfere e o ATl awmwmwﬁmmﬁaﬁmwl

12. For any two. sets A and B, show that P(ANB)= P(A)NP(B).
i.e. Power éet of ANB= (Power set of _A‘) N (Power s;:-:t of .B) 4 |
fz‘mm 113‘1 S A SR B3 A cw{w a P(An B) (A)nP(B) |

e ANB- a1 eEf® = (A 3 99 7Zfe) N (BI TS )

']

13 (a) Show that

tanx tan2x tanSx = tan3x —tan2x —tanx . 2
myedl A
tanx tan2x tan3x = tan3x —tan2x —tan.x

[7] o 0 - s Contd,
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(b) Find general solution of —

cos3x — cos2x + cosx = 0. - 2

TR SRS e Sl —

cos3x — cost + cosx = O
Or/ Wi’f?f: | *
For any real numbe'r a and B, sina=sin B, then show fhaf
_ a=nﬁ+(—1)nﬁ, neZ | | . , et

R T A @ W® f— WA sina=sing I [ 4N T @

a=nz+(-1)'8, neZ

' - =16 '
14. Convert the complex number J— into polar form and represent it by a
diagram. ' : : ' 4
—-16

IWH\WWWWWWWWWW{

1+1
15’. Find the number of ways of selectmg 9 balls from 6 red balls, 5 white balls

and S5 blue balls if each selchon consists of 3 balls of each colour. ' 4

- 6 51 Y, Sﬁasﬁm5ﬁﬁﬁma@awwaﬁﬁwwsﬁwmgﬁmﬁsﬂmﬁm
Wﬂﬁ%ﬁ\‘?ﬂl

16. The 3rd, 4th and 5th terms in the expansmn of (x+a)n are respectlvely 84

280 and 560 find the values of x, a and A | : '5,

(x+a)n T o woH, wr'm o196 SITHED! TR 84, 280 Wk 560 T, x, o %
n 3 W [ 711 | - ' .
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J 111 '
17. If @, b, c are in A.P., b, ¢, d are in G.P., and o' d’e are in A.P., prove that

18.

20E MATH

a, ¢, e are in G.P. S

it - 111 | |
I a, b, ¢ TR &ife®, b, ¢, d SEET YIS W= ~r g TR ssfee A, (T

2 B (T q, ¢ e ST effow AR

Calculaté mean, variance and standard deviation for the following distribution :

6

wors Rl e I 4, et v e Rpfs R w e

Class 30-40 | 40-50 | 50-60 | 60-70 | 70-80 80-90. | 90-100
= |
Frequency| 3 7 - 12 15 8 3 2
RO |
Or/ &34t

An analysis of monthly wages paid to workers in two firms A and B, belonging

to the same industry, gives the following results :

Firm A Finﬁ B
No. of wage earners 586 648
Mean of monthly wages Rs. 5253 - | Rs. 5253
Variance of the distribution of wages 100 121

(i) Which firm A or B pays larger amount as monthly wages ?

(i) Which firm A or B shows greater variability in individual wéges ?
| | 3+3=6

(9] Contd.



: QWWWWWW(A)W(BHWWWWW&&WWW‘ |
frat © Cofrt o ¢

o (A) o1 (B)
TR AR Wy | ) 586 i 648
R RCE I R . ’ N R 5253 Bt
TR R epre - | 10 | 121

(i). W(A)KT(B)RM— WWWW‘W@@MHW?
(i) TR WRE wIe (A) 3a (B) IR Sl Rt S 2

19. Define outcomes agn'd sample space. The numbers 1, 2, 3 and 4 are written
separately on: four slips of paper. The slips are put in a box and mixed
thoroughly. A person draws two slipé from the box, one after the other,
without replacement. Describe the sample space for the experiment.

1+1+4=6

et e il gA-3 Sremt i | 51 G oTES GOt RETA 1, 2, 3 Ui 4 RN
TR o1 1 Tl (51 Bt b AT A T FA | AR A AT GG TE B
Wﬂ%@ﬁ?{%ﬁﬁ%ﬁ%lﬁ%ﬁﬁﬂmﬁs@ ?

Or/ '\'179/37‘

Two dice are thrown and the sum of the numbers which come up on the dice

is noted. Consider the following events associated with this experiment :

‘A :‘the sum is even’
B : ‘the sum is a multiple of 3"~
‘C : ‘the sum is less than 4’
D : ‘the sum i.s greater than 11’
‘Which pairs of -these eveﬁts are mutuall;lr exclusive ? - 6
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T el wRied 2ot W st sraiERT mﬂﬂ%iﬁiw‘iﬁl‘
ARFIER BT T& w0 o SURCLE |
A: mﬂmm ﬁsn HRYY’ |
B : ‘Camehl 31 ofiee
C: ‘mﬁmqm_%’
| b: ‘TS 11 OCF BieT

R Tl (@R 9STS (T (@A AT ] 2
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