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I. (@) Is the binary opcration * defined on {
sct of integer z by the rule a #b = a - b+
commutative ? _
TS WM W26z T AcAeE trs alfer

@AW axb=a—b+2 ewfEfawy w e

(¢) T1f f(x)=sinx" then find f'(x). 1

i /(x) = sinx’ 2, O ["(x) (< A
(/) I the tangent linc to the curve y = f(x) at
a point is parallel to the x-axis, what is the
dy 9 1

valuc of Pl |
Ay = f(x) IO @ G Rrrs b

: - dv

XTI 28 O1Le (R s —— - |
e & 29 e

(h)  Find the value of cos™ (cos%él).

O
S

cos”! (cos ) -3 S (A9 AT

. (c) If A is a row matrix as well as a colur
matrix hen what is the order of A ? (g) If 4 is a square matrix of order 2 then find

the value of | 4] +|-A|. 1

1™ 4 @5 2 ¥ices 6 (Tere® T O
| A|+|—A |- 1 &9 @l

3t B (T A @2 g N (e
BB Gl T OIEE A -ad e F) vrae

(d) What is the value of the determinant ?

I 12 - 13

(h)  Are all unit vectors equal ? : ]
97 98 99 _ |
22y 24y 26y TGP (TFT I IR ?
11 12, %13 ()  Find the dircction cosine of a line cqually
97 9§ 99 inclined to the three co-ordinate axes. 1

feifmefa ww caa @tz

22y 24y 26y @A 93D @l SRRl feRbE S AeId

o AR @A frdie el e
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()  What is the equation of zx-plane ?

ZX-TSeTd TRae Fhe

2. Let f1IN — N be defined by

n+1 . .
—— 1f n isodd
fm=4 2

% if n is cven foralln ey
Iixamine if fis bijective.
AT f 2 IN — IV T 998l @3 a0 —

n=-1

Sy=4 2

?If'}lnﬁl?'{‘iﬂ

7). R T U, FE nelN

ST U SR 5 e oz Sy 1
Afooiy B

OR (T%37)

Examine if the binary operation * RxR—>

given by a x h=q+4p? is
() commutative
(if) associative
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+ (7o ol ACACE W@ +: RxR—-HR
a* b=a+4b* ST IMR| OTH G2 7@ el

(i) SEARECE
(i) AHH
23 41 9% TR afeem et

If sin (.s'irz'_ll+co.s'“l x) =1 find the valuc of x.

5

4

M sin(sin"l%-kcosml'j:)=l OITE x-aF W
fHefaer et

If a, b, ¢ are positive and are p™, ¢! and AP term

respectively of a G.P. Show without expanding
loga p 1
logh g 1(=0 4
loge r 1 ‘

Rl Griies gaifon AIgs M a, b, ¢ T pow,
g 8 ro o T, OIRlE R 71 FH (A8 @
loga p 1 '
logb ¢q 1|=0
loge r |
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5. Find the valuc of a and b such that the ﬁmct_ 3 y = 3cos(logx) + 4sin(logx) T, o8 (T
- 5 if x<2 xgya +ap+y=0
delined by f(x)={ax+b - if 2<x<10 -
21 if x>10 _ 4
is continuous function. /. Integrate : .
ajeRalyl el s
a QR b -9 I (q9 IR @A
Ix
5 Iw x <2 J' - S
' c—1)(x -3
S(x)=Hax+b I 2<x<10 ‘/('" Dx=3)
21, 3 x210
R (o1
FoTfG il ) OR' (S(31)
; . . ' - tan Xx)dx
6. If y=x""4(sinx)™*, then find %- Jy* togt
sin X . cosx . dy
My = x4 (sinx)°*, SigE =y T §. If fand g arc defined as f(x)= f(a—x) and
R 0 ' g(x)+ g(a —x)=4, then show that
a i oy aq : y 4
OR (%931) IO ORI N ()ax
| ;i M of e g7 AWE f(x)=fla-x) R
If y=3cos(logx)+4sin(logx) show that 2(x)+ gla—x) = 4 T, B oréle @
2 _ . a
XV+txy+y=0 J'” flx)g(x) = ZID [(x)dx
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El) LSS Eﬁq ‘iﬁ W 3?"'}.1 ”t LR
+'7j — 4l a+b (©@d “ a—b rgga v

9.  Form the differential equation of the family
' b oFR d (R

parabolas having the. vertex at origin and

AT F2 qR
along the posilive x-axis. GRS -

wfersel Wufd &
W x-SCF A e aa M Efers o

sE Sidge '?If?ﬁﬁ qiba SaTH Flﬁ*l?wrﬁ?

Fl 12, (a) Verifyif the thrce points given A (-1,0,2)

‘ 3013 C(8 —3, 5) arc collincar or
10. Solve :

crmrAanmc wa=n animnfR assadinnaa w

not 7
AR A(-1,0,2) B2 -13), CB -39
ﬁﬁe%ﬂﬂrﬁﬂb;ﬂﬁﬂm 2ifsie |
(xz —yxz)dy +I(y?' + _x:yﬂ)dt =0
' (b) Find the distance of the point (6, 2, —5)
* the planc 2x+3y—22=8.
OR (91%R) from the plan y— il

proGERECNSERIEL

T 2 W -~ ~ A
11. Two vectors @ and b are given by 3i —; + 24 o8

l3.- Find the probability of throwing at most 2 siX ;

in 6 throws of a die.
«aaf5 e’ 6_WWWWW2W 6 2
B FEEA (@3 Al

and ?+2}—4IT: respeclively. Are the vector§

@+b and @—b perpendicular to cach other

Find also the projection of the vector Z on the

vector b . 2-+2=48 -
29 T-MATI (N)-BENG  [9] <3
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wlmt is the probability that a candidatc would gg

four or more correct answers Just by guessing

'Wﬁtﬁ'ﬂ-ﬂﬁ%ﬁf\lﬂ%w@‘@w?@ P

I AGRE T 2

14. Using matrix solve the following system o

equation :
TR “afrs T @ -
3x —-y+z=5
2x~2y+3z=17
X+py—z=-]

[10]

22T-MATH (N)-BENG Contl)

OR (9%31)

(3 -4
I (@aw) 4 =[ { 1) Zq, then prove that (S

eisle el Gd)

" (I+2n ~4n
At =

IN
n l—ZJzJ "e 9

|5. Answer [either {(a) and (b)} or (c)]
Taq 6 [{(@) 932 (b))} &I ()]

(@) Find the maximum profit that a company
can make, if the profit function is given by

p(x)=41-24x—18x7. 3
p(x)=41-24x—18x* T O et
QIEEAS EEcERE

AND (:we)

. k 4
(b)) Prove thal y = +‘”’:} ?0

function of @ in [U, %] 3

— 0 is an increasing
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y=2x~-1, xor% x=-1, &R x=1 ¢ W0 4l

R
[ é] i wed el (@9 Al

7 2+cos0
TG QI LN T |

OR (5%1) OR (&%9))

The arca between x = y? and x=4 is divided

(c)  Find the equation of the tangent and norm : .
: into two parts by the line x = such that the

to the hyperbola ;%—;;—3 =1 at the poif ratio of the respective parts is 2 : 3. Find a.

6

(‘70:.1’0)

- x=)? R x=4 -4 (TR x=a @A 23
2y » _

e bg-—l W('tﬂ’y())ﬁ_@ Wﬂ*ﬁtﬁ@ﬁﬂﬁaﬂﬁﬂﬂﬁﬁﬂl

R SIS FANFAC &{F |

[8. Find the vector equation of the plane passing
through the intersection of thec planes

7.(2 +]+2k)=2 and 7.(3i +]—2k)=-2 and

16. Evaluate J:; ¢**' dx as a limit of a sum.
perpendicular to the plane 7, (Sf — 2+ 31;) =3.

mwwwfjel”dtﬂﬁwm L 6
17 Fi 3"’.(2?+]‘+2fc)=2 G 'i-’.(3?+}'—-2!1—)=r2
. Find the area of thf: region bounded by the ling SerETd MRRE e @R 7-’.(5}: _2j +3I}) #
¥ =2x—1, the x-axis and the ordinate x = —1 and R SO s g
x=1- ) ‘ HASE | A < : ﬂﬁii‘ﬁﬂ < 2
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19.

221-MATI (N)-BENG ~ [14]

OR (9¢31)

Find the cquation of a plane that makes interce

a, b and ¢ on x, y and z-axis respectively. Alsol
p is the length of the normal from the origin i

this plane, prove that —l-,—-l‘ 1'1 +"17 = 11.
a b o pT

X ¥z 0F JAFN a, b 9= ¢ e ‘fjﬁ’;

ARSI AT (@ a1 @72 25 At

IO SRR a, b, ¢ (I B 3 e

* (AR G EHY p 9P LA ~—1~._,—+l.,+ L1
a 2" C )2

A dictician wishes to mix together two kind
of food X and Y in such a way (hat {H
mixture contains at least 10 units of vitamin A
12 units of vitamin B and 8§ units of vitamin G

The vitamin contents of one kg food is giveli
below :

Food | Vitamin A | Vitamin B | Vitamin C_‘
X I 2 3
Y 2 2 1

One kg of food X costs Rs. 16 and onc kg of
food Y costs Rs. 20. Find the least cost of the
mixture which will produce the required diet.

§

Contd,

22T-MATIT (N)-BENG

TR X @R Y
AfRTIEE WE AT A i
j:;%mﬁmwmﬁﬁﬁtcw 13 L“F]—%Tﬁ%
1 12 «gs B o, ek 8 a3 C 19 |
gg@ﬁjm e 2 el SO

A 9B AT —

g =8l | FEhiEe A | fOifE B 'ﬁﬁ@ac
JY l 2

2 1
Y 2 2
X AmANaE ofs g i 16 TR 8 Y
A Ee 2ifs fRRrEnaEd AT 20 B (e ACAEd
ﬁﬂﬂﬁﬁﬂﬁ@l‘ﬁﬁwmﬁcﬁlml |

i od and 4 black balls and

ao--1 conlains 3 red an o
][;L;Z—-H contains 4 red and 5 black balls. On]t, 13;11211
18 lraﬁsfcrrcd from Bag-1 to Bag--1II ang_h?n 2
1:;all is drawn from Bag-1[. The ball so drawn I

~ found to be red in colour. Find the probability

. _ ;
{hat the transferred ball is black. 7

¢ qial-I1 @ 45 =tie
1« 3% @i ¢ 41 ST GR AT
1]:; 55 (et 3T ez | a1 (e Glal-11 09 jﬁ;
2 RIS ¥4l 2! G4 Sl ﬂﬂﬁlgl Er%??({:qs_m |
z el TE GTeliE@ N e i
g@%&ﬁﬂ?@ﬁﬁ@ I 4 TR e et |

— e K

r"O
ns] P.1



(GROUP-B) (d) Writc down the domain of sin™' x. |
(For Old Course) sin”! x @@ wifirFab @)
(AFC A7ETNT Yy) , o
(e) Find the eccentricity of the hyperbola

21. (@) Find a so that the following matrix. wt B .o |

singular. 1 9

5
a 2 : A
. —~—HIW%€Wﬁ®WI
(a 3) G B2 20T o ' i iy 6 9

LA () If O is the origin, QP = 3 with the direction

- ol 2.2 mhe
cosines of OP is =3, 3,73 , find the co-

(b) If w is a complex cube root of unity, thej ordinates of P. L
find the value:of O R, OP=3 && OP M@ feis
]l @
,Hw A —%, %—% , T P R gaies fefa et
WWW@HW 0 T J ‘(g) Findthe anglc between the vectors 21 +3]+ k
' —Q @ . and 27 — ] — k. - 1
s i swTat

2i +3] R 2 -j~k (STTAET RE

(¢)  Write down the general solution of sin x = 0 e fefar

(h) Differentiatc sin x with respect to cosx. 1

sinx = () G AR FLIT @0 |
. cos x FATATT sin x a7 SEEEG e S |
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23.

24.

221-MATI (N)-BENG

(1)  Evaluate (39 e =)

_[ [x]dx
- 25,
()  Solve (Fa= ).
yidy = x%dx
Find the vertex, focus, dllCLf.l ix and axis of t
parabola ‘ 26
Y ~8x=2=0
y* —~8x -2 = ( Ofigrex ARy, Mifs, Frafist «
el fef et
| _ 27.
Find the cquation of the tangent to the cllip
x*+3p* =4 at the point (L, =1).
(1, -1) e, ¥+31* =4 %qumw_
«ﬁ‘ﬂmq et =zt | 28

The distance from the point (7, 1, a) to the poi
(4, 5,9) is 5. Find the value of a.

[18] Cont
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(7,1, a) 9% (4, 5, 9)ﬁmﬁawmsw
-xﬂaﬂiﬁmcfwm|

If /, m, n are the direction cosines of a linc, then
show that /> + m?* +n* =1. 2

G LR IE L e, n T0ET, (RIS (@

Pim?+nt=1.

Find (Refgztar) /'(x) ; if @W)
o) =an E5- 2
Evaluate (:rm fRefar @) 2
| Kﬁdx

FForm the differential cquation corrcsiponding tothe

™~ kY 2z 2
cquation y =€ +Ce.

Y WS (AT wae N N9

Ry 2.
}’ — C]G 4 Cze
LAl

[19] P.T.O



29.

30.

3L

-32.

Solve any one of (he following :

RS @ oA gefT swidE e
(i) _ ydx + xdy = xy(d.r - dy)

(i) dy+ydx=e"dx

I£ (=) P(Y) : [co.s*x —sin x)

shm;v that ((74h8 ()
P(A)P(B)= P(4 + B)

sinx COSX

Solve (give general solution)

- TS T (A9 ATl wie)
sin0 = —% ;o tan@ = %
Or (%)

cosecx =1+coix

If () tan™ x + r{zn_l y+ tan' 'z = % PRV

show that (738 (X)
ye+zx+xy=1

21-MATH (N)-BENG  [20]

33.

3.

35.

36.

37.

Show that the line Ix+my+nz =0 touches the
.3

parabola y* = 4ax if am® =nl,

[x +my +nz = 0 TR, y* = dax wfqres =i
07T, (7Al8 (T am” = nl.

Find the cquation of a plane in intercept form. 3

(=1L ST HeCetd AN [efa 0t |

Prove by vector that ((SS(I FNRICY 24 FCA &)

sin(A— B)=sin Acos B—cos Asin B

Find (fefa 30 % if (af)

y = (sin x)"%*

Prove that

2 A (@

. n n
lim + s LU
nosw | n? =1 n*+2°

22T-MATH (N)-BENG [21]
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38.  Resolve into partial fractions :

MW d=2—j+k , V=i+2]-3%
XIS ST 2o T P37 4 )+ Sk ATSERIA, par TR
21 P
(x+1) (x% + 1)
1. Find the equation of the tangent and the normal to
; the curve
39.  Solve by Cramer’s rule, © : ' ‘
N A\
(R N2 =1 =z - (;) +[%) =2 at the point (a, b). 4
A X—-y+z=] ;
2x+y—-2z=] (-Y*) [7;) =2 AEFA (a, b) ﬁ SIS L SRR
3x+2y-2z=3 SfeTCFe Fleae fefd 7|
40. ()  Simplify (7= 0T) - o

Show that (¢v2lie @)

4
™ "7 a T 1
=5 '1 i dx = |’" logcosxdx =% log
zt’x[v’xfﬁ)-ki’x (ﬁ’:xi}’)Jrfﬁx(ﬁxJ)_ J' oI ‘l° PEFOS KL 23
. 43.  Find the minimum and maximum valucs of
- = ~ ~ ~ - -~ A = '6'_' 5" 5 4_ ,-- R- 5
(@) 10 @=20-F+k , ¥=142}-3% an floek= 55" —18x" k1527 =10, %.€

w=3i+ p}' + 5k arc co—plamﬁr, find the valu S(x) =550 =18+ +152" ~10, xeR 'a7 @R
ofp.

R sifgw = e s |

22T-MATH (N)-BENG [22]
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44.  Show (hat (7418 (@)

ay

| e® cos b.td)lc =—5—— (acosbx + bsinbx)

__e™

= m cos (bx ~tan™! g) |

(For Students of Science Group)
(Resr Rerag gia-zidi ga)

45. The xcsultant of two forces P and Q acting aj
point O is R Ir any 11 ansversal cuts the lines:

action” of P Q R at the points 1, M,
respectively, show that

2.0 &
OL OM ™ ON

Oﬁr‘zc" \s%m% P a3 O e e R 3
R et e p——
M, N RTs (=1 3, oreile 3

2. 0. R
OL OM ~ ON

22T-MATH (N)-BENG [24]
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16, A particle moves in a straight line with uniform
acceleration /. If it describes a distance s in time
tsec and a distance s’ 1n the ‘iubsequent t' secs.

prove that
v (S' t—st")
/= it (t+1)
I @l £ FAreae Al e Aife T SR

Gt {7 2o IWFL 79 ¢ GG 5 IR ATTO!
rcvzﬁrm s' T, (718 (T

e 2(s'1—st")
S = u(t+1)

)

47.  Thrce forces P Q, R act along the sides BC, CA
and 4B of a triangle ABC. If their resultant passcs

through the in-centre and circum-centre of ‘the -

triangle ABC, prove that

P _ 9 _ R
cosB—cosC cosC—cosAd cosA—cosB

3

P, O, R f+f6 751 ABC f&gte BC, CA 932 AB qZA
RPN 2, OIRCe (NS (F

P = 0 _ R
cosB—cosC  cosC—cosA  cosA—cosB

[25] P.T.O



&l e
P=mf

CIRITH P A 99T, i IEFAT ST G3R f 91 |

Or /9

A uniform . plank .. of length 2a of weight
supported horizontally on two vertical pcgs a
distance b apart. The greatest weight that can |
placed at the two ends in succession withi
upsctting the plank are 17 and W,. Show that

19.  State and prove Lami’s theorem in statics. 5

S Retag s SoAmi Eedl gag 2 3|
WL W
W+l "W+l o

50. A particle was dropped from the top of a tower
and at the samc time another particle is thrown

=1la

7205 4bx Totrzr wryefies s a7 | ve |
FIRTIE A0, 2 2%~ sirales e oa 1]
W, A1l 3181 | (waile

2a MU @R W ST TS hErs
K ) &3 vertically upwards from the bottom of the tower

with such a velocity that it can just reach the top of
the tower. Find when and where they will meet.
' 5

Gl TN 96 o MY (s o= e et
1 2E | 0 938 S o @<l 9@l @ e
AW, (AP CerFeE uaf RS et 2ivwe <l
& qite @it s A cAlere i) @
THOW G ol T AT IGFNRCET AFe 20T,
fef =0 -

W W
W+ Wil a

48. Prove that

P=mf, where P, the impressed force, 7
mass of the particle and £ acceleration,

22T-MATH (N)-BENG [26] 22T-MATH (N)-BENG  [27] P.T.O
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P et S
(For rlmStudenrofHumanitz’esand 52. Find the co-cfficient of corrclation from th

e

; : 2
Commerce group) following data :
| fsa s oiike Rdfa g
(31 43¢ AVeT REIT BIT-21AT &) FoY R
' X3 57| 8] 9]15]16
Y15 18 (22| 24] 19|25 |31
51. Find the mode from the following frequen . _
distribution table : 53, Calculate the standard deviation of the fnllowmg
distribution :
e RIS Rore wiffm (G 95/ & _
Sl : Aeox Rreremiva e fyem Fefrae -
Class interval Frequency Class interval Frequency
R et BIEIS RS ' T Frotal EESIEICH
10— 20 5 20-25 170
2030 8 - . 15-30 110
30 —40 12 | 30-35 80
40-50 16 3540 45
5060 10 N 40 — 45 40
60 — 70 8 4550 - 35

. BE 29 ' P.T.O
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34. Find the two regression equations from 36.  Solve the following LPP graphically
following table : _ ——— 13_1:—15__1;_
B el (A0 b ST 7 fiefa et - subject to the given constraints
<
X12]4]l6]|8[10[12]14 -‘f+-1—76>0
Yl4]3[s5]10] 4] 11]12 2x-3y+62 N
x,y20

ditea LPP b cafereina waiyim S .
A6 faemE AATE Z = [3x — 15y G@ i i+
e st

55. “(a)* Define normal distribution,

RN —— |

2R 6T Aeer e |

x+y<T7.
(b) Four coins are (hrown simultancously. Fin 2x-3v+620
the probability of getting two heads. x, y20

BIRITD Sat < AT (T2 20t 2t 1 B sta g
ez il et et | '

(c) 1f Xis a Poisson variate such that

P(X=1)=P(X=2); find P(X = 0).

T 55 XF R
P(X=1)=P(X=2)
e, P(X = 0) i

22T-MATH (N)-BENG  [30] Contd, S| 21-MATH (N)-BENG/*5+%5 [31]



