Score

Answer any 6 from questions 1 to 7.
Each question carries 3 score. (6x3=18)

1. a) Show that the function f: N -}
defined as f(n) = 3n + 2 is one-one
but not onto.

(2)

b) Write an example for a function
defined on N which is onto but not
one-one.

1

2. Find the equation of the tangent to the
curve y = x> — 3x + 3 at the point
(3, 3).

3. Form the differential equation of
the family of straight lines having
y-intercept 3. '

e

Using properties of determinants show

that .g;p
1 a be

1 b caj=(a-b)(b-c)(c—a)
1 ¢ ab

where a, b, ¢ are arbitrary constants.

Score

1 aymat 7 cusnwas aalajsmslal cgemelayo
b agepomloy gemeaay;mis. AIGRI

tatoaymmimie 3 esapad cllae.

l.a) f: WM, f(n) = 3n + 2 agmm
alotlnuad cuend-cuend mpeemmie
R06rdS) @RE) agymio emelaldad..

(6x3=18)

(2)

b) Nad cidcualallgies, auend-cuend
BRRJOET &) BIENDS] AfoUiaHTY
DEODVENO Af) ST,

(1)

2, y=x"—3x+3 agym cugnardiins
(3, 3) ngym enflagnfles emosUEWES

MOBCLN0 drenZ)n NISloeye.

3. y-ppdemald 3 sow cuasges
twllnoontaymd goessnuad ajnflediene.

4. a, b, ¢ agymilcu cudiomosy e:aowont

1 a be
1 b caj=(a—b)(b-c)(c—a)
1 ¢ ab

oy emelailans.
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22 sima
5. Evaluate | SRS o, sk 8
I gin x rcos X

6. A manufacturer has to produce two

items A and B. Two machines P and Q
are needed for this purpose. The tme
required for each item on cach machine
and profit from each item is given in the

following table.

5. j sin x

Time (in hours) Profit
ITEM [ Machine | Machine | (in Rupees)
P Q
A 3 | 600
B 2 I 400

Maximum availability of machines
P and Q per weck arc 60 hours and
50 hours respectively. Formulate a
Linear Programming Problem to find
the number of each items to be produced

to get maximum profit.

Score

_ dx agm pwelad
; sSinx+cosx

cuflal m0emes.

. ey pgoesat A, B agrmiemeam pem

pmemnd pglodiglleasme. gafimowi P, Q
agrriismem cend wimessdh @O DS,
Q0800 EMCLRo W@ﬁmmﬂmamﬂ £000D
wimae (audariigllcsnsms @Yo
goamo enenarfiad cfiomye pIdlea TN EOE00
210U6S el adogyEiidenmmy,

oamo (memlandld) |  enso

ome | wimo wEmo | (wjaicicd)
P Q
A 3 1 600
B 2 1 400

P, Q agyrri wiemenach apd it ateaoniud
glcacileaoayam mawo wino@as 60
enienjoie S0 aenieajolo BReT. ummsirt{zaﬂ
ein@s eidlenond 8oar0 M af® ag)eRo
ofmo @%od@ﬁmmﬁ aaemaamyrnafiod
@O U0 B &) alfiod euawadiowd

aalosgo adiadlanss.
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7. Consider the following graphs of the
functions f(x), g(x), h(x) and p(x).
Definedon B .

fex)

To each statment given in column A,
choose a matching function from
column B.

&

A B
i) Discontinuous at 2 a) f(x)
ii) Continuous but not b) g(x)
differentiable at 2
iii) Rolle’s theorem is c) h(x)
applicable in [0, 4]
d) p(x)

TR
Score

7. enalamosy@ans nemanid cidalalg]

Aeegom f(x), g(x), h(x), p(x) agr
AREAMBAOS (N9al 2SS OISO

dlamymy B adioarileans:.

gcx)

|
|
!
|
I
I
!I [l
n ]
e T e 3

adoge A ol madalaldlen,m e
(UfpouUMEie MMIVIKIDOW

afotinumdsth aeog0 B it aflomyo
aflos SO aTNFI e

A B
i) 2 @ allcrisendinyoumy a) fix)
ii) 2 af smerdlenyoumy eend b) g(x)
agrmaad auflanocbasyeniied
B0
iii) [0, 4] @ anoboy aiwonwiad ¢) h(x)
lsrumumedstd atoeflennalsimy
d) p(x)
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Answer any 8 from questions 8 to 17.
Each question carries 4 score.  (8x4=32)

8. Find the particular solution of the
differential equation.
*

dy . .
&Y sinx Fycosx=smmx+cosx
dx

: T
given that y =2 whenx = IR

9. Using elementary row operations, find
the inverse of the matrix.

1 2]
A'_’]l.

10. Consider the binary operation  on
Ex [} defined as

{a,b) % (c, d) = (ac, b+ d)
a) Show that * is commutative .(1}
b) Write the identity element for (1)

¢) Write the inverse of (2, 2) (1)

d) Write an element in RxE which is
not invertible under the binary
operation . (1)

Score

8 aymad 17 cueew)gg wanaymged agemesleyo
8 W‘WWMW
4 ampod aflae. (8x4=32)

8. ajues emasEidenmm wWlaooma e
e e wdglenat amoel
nengn fllaa)n.
dy . . . o
Zosinxtycosx=sinxteosx,Xx= 3

dx 2

agwom y = 2 eowldan.

9. agelmaicl 6o eongaonuid O emoda]

AlUBs fdnds amldlanimm moElgiladh

ennbarusm dnemaje NISlan)e.
M 2]
A= |_2 2J-

10. BxE o8 % agm eeeumd 8gje0nien
ailboualimo aluas adeos)Eildlenymy
(a, b) * (c, d) = (ac, b+ d)

a) &0 eaeumA @og a0 sayaspial
agesmn emglalleand. (1)

b) g eeenim e ecaed eagoudd
ageflad ag)smss. (1)

¢) (2,2) o e agamye. 1)

d) *agon eeeumol @0gJe0d
mrmyrodlal, abecudmi e ey
agieladg BxR @ oflanie ageamyd.

m
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11, a) If A is any square matrix, show that
A — Al is skew symmetric. (1

aH

b) Write the following matrix A as the
sum of a symmetric and a skew
symmetric matrix

51 W

12. a) Write the adjoint of the matrix

AJS '3]_ (n

|4 2

b) Solve the following system of
equations by matrix method.
S5x-3y=-I|
4x +2y =8 3

13. Find the shortest distance between the
lines whose vector equations are
f=i42j+3k+A(i-3)+ 2K and
Fodi+5)rek+p (2i+3j+K)

14. Evaluate _[.‘4" dx as the limit of a sum.

T

Score

11. a) Aaqgmﬁmﬁﬁmmn@h4A‘ el
mnﬂméﬁmoéﬁmwrﬂﬁsnngwﬁ
gl 6. (1)

b)-1gumsaaxxgmﬂéumunn.A:4ﬁﬁ1ma$
e ey, i aoSRoule S0 U
milmdle moSlglefmie )@ o]

Qe
8 .
PL—S_I,. (3)

12. a) apes OEOSETdSeNIT moElegglent
ozl ng FTide.

" 5 -3]

“ls 2} M
2 es 6 o 05 ) @l B6 ;0N
mmmesmrﬁhrﬂwm@ﬁeﬁmi
Sx-3y=-I

dx +2y =8 3

b

—

13. Hmmammﬂﬂmmnmm%
ORI G0 SAEDBEOEYE
ol g3k (-3 2K)
f o4+ sjr6ktp i+3)TE)

14. jx: dx agym odwelad aflal mEes

éhaim P s
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15. f(x) is a polynomial of degree 3. The

16.

graph of its derivative, f '(x), is given
in the figure. Analyse the figure and
answer the following.

Score

15. f(X) agrmai 3-00 ayelalepss ey g

scrodlmeser. eawdlenudial f(x) ad
(woad 2Qias H@ISiEnimMy. allimo
il el o @moey edos)amldlanim

a) Find the intervals in which f (x) is
strictly increasing or strictly
decreasing. Justify your answer. (2)

b) Find the points of local maxima and
local minima of the function £{x).
Justify your answer. (2)

Consider the vectors a =2i+j and
b=i-2j+k '
a) Show that 7 and  are perpendicular

to each other. (1)

b) Find a vector ¢, which is
perpendicular to both @ and b. (1)

62100 S0 e DO ag)flm)d.
Fov
L A4

a) f(x) agrm anociau mielell sol@simd
a0 flafell afielmileamma @muesim
rpdenus eemn idleae. danges
SO0 TSl S6 . {2)

b) f{x) agym ancuinmid caneadt mgine,
zeoe0dd dofac mpayrm aloysadh
s llSlens. ollamagas smmoe
(TOOUI (Tl (2)

16. =2i+j, b=i-2j+k aga)

SO0 aldlsNlan.

a) i, b alqyoe BloSTL MISE DO
omge0ye. ()

b) &, bagarl e acugoyeBdeno
elosrmowl ¢ agyrmn &) eicudpd
s ldeas. 1)
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¢) Write the equation of the plane
perpendicular to & and passing

through the origin. (1)

d) Write the equations of three mutually
perpendicular planes, other than xy,
yz, and xz planes, meeting at the

origin. (1)

17. a) Find the equation of the plane P,
through the line of intersection of
the planes 3x - y+5=0,2x—z=0
and through the point (0, 0, 1) (2)

b) Find the point at which the plane P

meets with the Y axis. (1

¢) Find the equation of the line of
intersection of the plane P with YZ
plane. (1

Answer any 5 from questions 18 to 24.

Each question carries 6 score. (5%6=30)
E dy
18. a) Ify = sin"' (2x), find o (1)
b) Ifx=0-sinBandy= 1+ cos 0 find
dy 2)
dx
¢) lfer(x+1)= 1, show that
d:y _[dy .\Il.‘
ol A . A 3
dx’ _dx) @)

A A

Score

¢) @agom gy losrumoll, P
enflogflah @yel S0y Galddiam
g iaflecd umaidesie ag) @i (1

d) xy, yz, Xz agyril Ppelimyesth ERROOD,
apwon enflmyaldasl &S]
Bala@Mm}e albqyee SlofMIAREIW
@y agJElniaIes MBI
agyFAmE. (1)

17. a) 3x—y+3 =0, 2x — 2= 0 agyr egyadl
et Syglasm cunafieyesue
(0, 0, 1) agom enfloallayeswio
Ssemysalodym P-agm Dgafiodled

@O0 heTRlalISlanle. (2)
b) P agom eggaicd Y @ngeoymow #yg)
gy i) SHEEnEETE:. (1)

¢} P agom agialmie YZ egjaimie el
QIS CUBQOS MBI

EnEIETTROTEL . 1)

lsmﬂnnm&uwm

5 agSROWIT EMAAEFLM|d. SBITHI
a.asayEmwimio 6 sapod allme. (5x6=30)
ey dy
18. a) y =sin"' (2x) sp@od i anenzad]
EE mgh 8)]
b) x=0-sin®,y= 1+ cos O amwodd &Y
s ISl 80 dx (2)
2
¢) @ (x+1)= |, mpwod EL[E&_']
g sadaens. X H @)
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19. Evaluate the following :
1
a) J'Jt’+4:u.+8'd:'t @
b) jx”‘ log x dx (2)
o) | sefz" dx )
Jtan‘x +9

20. a) Using integration, find the area
enclosed by the circle * +y* =", (4)
b) Hence evaluate the area of the shaded
region given in the figure. Where the
curve given in the figure
is y = Jsin (x)] .

@

SME 27 Mathemat

Score
19. ajues e@osyomidenm ponee
anbrE]n fISlda)dn.
.[ 1
a) JxT+ax+8 @
b) [x logx dx (0]
sec’x
) dx @

Jianx +9
20. a) g agm apro Hrsswullal
x! + v = 1* gy ayemanien alegenl

EEMBNIBEB. )

b) pomatwsflgl ayaes ooyl
deseyrn 2 lpmies anuuy fa xgldeanom
BINTTHOY nIOEOS BEMSNOBOLS:.
y= [sin (x)] agrm augeaoens almanicd

el dlaaymmnar. 2)
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21. Solve the linear programming problem

graphically.
Maximisez=600x + 400 y
Subject to
Xx+2y=<12
xk+ys12
4x + 5y 2 20
x,y20

22, a) Ifsin' (sin x) = x, choose a suitable
value for x from the following.

i) - 1.6
i) 1.5
iii) 1.6

iv) 2 (1)

b) Show that

4 3 " -I 1

Sin'[2xl1-x"|=2sin"'x;—=<x<—
) N
(2)

! 3
¢) Ifsin! 3= tan™' x, find x (1)

d) Show that
sin” 24 tan' L = tan™' 2. @)

5 2

A A

Score

21, aynues esosyemildleam ellried gainwo
tlotd’ elaloeglo (Woad Halewoudlal aidl
allE6)ds.

Maximise z =600 x +400 y
Subject to
x+2ys 12
2x+tysl2
4x + 5y 2 20
x,y20

22, a) sin ' (sin x) = X @pwomd X of
@n eI oW an) allel apues
snos)elldleamoualed oilomge
ElRSETSIEE ag)s)mjds.

i) - 1.6
ii) 1.5
iii) 1.6
iv) 2 (1)

b) Sin'(2xV1-x" )= 2sin"' x;

L g eodalens  (2)

-1
ESKS 3

3
¢) sin~' 7= tan' x apwond X-edf
aflal @0emEea o @ (1)

s =l 3 =] ]_ . -1 2 w
d) sin §+Ian 5= tan agym
pmglaflans. (2)
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23. a) There are two identical boxes. Box A
contains 7 red and 3 white balls. Box
B contains 4 red and 6 white balls.
One box is selected at random and
a ball is taken from it. If it is found
that the ball taken is red, what is the
probability that it is taken from

box A. (3)
b) Anunbiased die is thrown. A random
variable x is defined as follows.  (3)
3 ,if niseven
_] 2
x_ =
n*l ifnisodd
2
Where n is the number on the top of
the die.
i) Write the probability distribution
of x.

i) Find E (x).

4. Consider the \ecmrsﬁ*'i—zj-vzﬁ,
h 2]1"2J ]( andc-|+’J+k
a) Find the angle between & and b.

)

b) Find the area of the parallelogram,
whose adjacent sides are represented
by the vectors dand b. 2)

¢) Find the height of the parallelopiped,
whose adjacent sides are represented
by the vectors 4, band €. (2)

Score
23. a) @ERENIINRIWIES N6 antSldnalers.
A agyem eaglaial 7 2 yalom al0TERo
3 erugem almmysae gars. B agm
oudlalnd 4 sy almmeaio 6
DKM AITYSRIEMIERH. LGRS.2)
006 an) oalg] agSyer wailcd
rflomye &) alaT) af)SiEayTn). Y iy )
agouM@moaemesTd apaeasieme A
)M OaIWILOMSE MIWY®

agmaaen ? 3)

g} @b QW aew af ol
wEmIoes 0o soudlasniidd X
ey cfldalalme aloes 5o
BBy,

b)

&)

%. N &M} §ong MuokLl)
x =
n+l
—— , L Gl B (TR
n agmel aswees myeen gl b
0NN (Vo6 G,
i) x o grseueniialgl afimisl
g1 ncil agyF e
it) E (%) eemanodag.
) E(x) i
24, a=i-2j+2k, p=2i+2%-k:
e=i +Qj rl::qg}rrrﬂ By dnib
aldicnenilaedn.

a) i, b agl ecugosdadsaion
B DETT a6 BEI0EE . (2)

b) 3, p oMMl eUEHOLE&D ol
AICUCREBEOW QUL TVIBITIEldE:
@l alto B0 EEManIeed. 2)

¢) @, b, ¢ ngml eQIROED dlal

ucremagow cur™ aloreisesdalia)

ol @WRe EMBHIBHE:. (2)
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