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f(?eueruf Instructions to Candidates :

e Thereis a ‘Cool-off time’ of 15 minutes in addition to the writing time.

e Use the *Cool-off time’ to et familiar with questions and to plan your answers.

« Read questions carefully before answering, '

o Read the instructions carefully.

« Calculations, figures and graphs should be shown in the answer sheet itself.

» Malayalam version of the guestions is also provided.

* Give equations wherever necessary.

*  FElectronic devices except non-progranmmable calculators are not allowed in the
Examination Hall.
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Questions 1 to 7 carry 3 scores each. Answer any Six questions.
; (Scores : 6 x3=18)

If fix)= “‘"LT x#1

{a) Find tf (x) (Scores : 2)

(b)  Find the inverse of f, {Score : 1)
; ; 3 ’ ; j' L 2

Using elementary row operations. find the inverse of the matrix| 5, | (Scores : 3)

() fix}is a strictly increasing function. if £'(x) is_
(i} positive
i) negative
(i) 0
(iv) Nome of these {Score : 1)
(b} Show that the function f given by fix) =" - 3% + 40, veR is strictly increasing.
{Scores : 2)

A
{a) J fia —x)dv= e g (Score: 1)
n -'
24 n i / i
- B, g
Ji{i: J fix) dv, {i'r}jfm dy, (i) | fixpde, (v) | fl) do
.u - '|l ‘_1
w2 A
A sinty
(b} Find the value of J S £ coghs dx, (Scores : 2)
0

Find the area of the region bounded by the Curve y? = x, x-axis and the lines v = 1 and
=4, (Scores : 3)

Find the general solution of the differential equation x % +2y=xtlogx. (Scores : 3)

A manufacturer produces nuts and bolts. It takes 1 hour of work on Machine A and
3 hours on Machine B to produce a package of nuts. It take 3 hours on Machine A and
1 hour on Machine B to produce a package of bolts. He earns a profit of ¥ 17.50 per
package on nuts and ¥ 7.00 per package on bolts. Formulate the above L.P.P., if the
machines operates for at most 12 hours a day. {Scores : 3)
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I aymal 7 aiwow)as canayendos 3 enpod ollmacam. agomelens

6 ng]%mm’lm' DODODNE)TH . (empodmy’™: 6 x 3 = 18)
flr)=——x#1 Ry

{a) 1.+{_\]&m;n11§1m;.m. (nrrgor&nv': 2)
(b) o padeqyf aneimid. Y . (opod : 1)
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ENABEII gy meh. (eopadavy’: 3)

(a)  f) rflasslel pndlndeu amond ) o ailel
(i} eanmidlai
(1) mmglm"
(i) 0

(iv) gemoaniag (copod :

thy  fix) =+t — 3% + iy, xe R lSlei mmdlailsu oo emelalon;e.
[urwa:%rm'

1)

1 2)

fla-xpdv=__ . (capad: 1)

1
)

. o ]
‘:I:IJ [ﬂ\!d.\. {:ljJ fix)dy, (i) l-ﬂ'.nd,n, m'}J f{x) d_ri|

a 0 a
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10.

Questions 8 to 17 carry 4 Scores each. Answer any eight. (Scores : 8 x4 = 32)
Lei A =N = Nand *#" be a binary operation on A defined by (a. b) # (c.d) =(a+¢. b+ d)

(a) Find(1.2)*(2.3) [ (Score : 1)
(b) Prove that *#* is commutative . : {Score : 1)
{¢) Provethat "+ is associative. ._“ (Scores : 2)

AY

. w2
- * X
-1 1
[ -2

(a) Identify the function from the above graph.
) tenlz ¥
(i) sin~lx
(iii) cos~lx
{iv) cosec™lx (Score: 1)

(b)) Find the domain and range of the function represented in above graph, {Score : 1)

-{fc)\) Prove that mn-'é+mn"-i2—1=mn" %- (Scores : 2)
,‘_
d
(a) '{‘El e TR \ab\"‘-
w O
(i) o L
(i) logia®) et
- T gt
j(lu) a‘loga bt \'3‘
(iv) xa™! \&f 2 (Score : 1)
.
(b) Fmdﬁlf.\“—' = y¥, (Scores : 3)
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8§ mymad 17 weow08 canayEnudaes 4 capod allmadam. aROMERIEN]S
8 aEROTIM RENODDE®] - (eapodan’: 8 x 4 =32)
8 A=N=xN@ 4 apm anmimol 8aje0nHm maas mmialaldeamm dolalensn
adgyalaflgeam.
(a.b)=(c.d)=(a+cb+d)

(a) (1.2} (2. 3) apoamydh. {ofwoﬁzij
by ¢ @emyegdiol amyaemo amalalae)s (ampad : 1)
(€} ** meemupriendial @myasmar amElalens:. (eapodmi: 2)
9 aY
I w2
- — X
-1 I
t ~ w2
fa)  meslod amosyonildanmm (Ia0mE T AloUIRHAB BMOEETIINS]HEINE T,
iy tanlx
{iiy sin7lx
(iii) coshx
(iv) cosecly [ufw:n% + 1)
(b)  mw Eoablend AEMLEINL DoUile af) ¥ 1. (aoyad : 1)
)
(c) Ian‘l%‘* tan"ﬁ- tan‘l%nﬂ’)ﬂﬁ'ﬂmﬁluﬂeﬁ;&. (enpoday’; 2)
dizT _
10. (a) de ——
(i) &
(i) log(a®)
(iii) aloga
(iv) xa*! (aapod : 1)
d =
(b) =y GR@IR T o (eapoday’: 3)
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Il. (a) Find the slope of the tangent'to the curve y = (v — 2P atx = 1. (Score: 1)
(b} Find a point at which the tangent to the curve v = (x — 2)? is parallel tw the chord

/ joining the points A(2, 0) and ]%[:L 4). (Scores : 2)
(¢} Find the equation cﬂﬁe tangent to the above curve and parallel to the line AB.
(Score: 1)
e 12. (% + 1y dx as the limit of a sum. (Scores : 4)
' 1

13, Consider the following figure ;
Y

L]
ot N
- "I‘}\' ;
&
w
{ {u]} Find the point of intersection *P” of the circle 2 = 50 and the line y = x.
(Score: 1)
{_ _i__t:-.JJ Find the area of the shaded region. R!_:v' (Scores: 3)
=y 2 ’
4. da) The degree of the differential equation xy Ldal";q + r*{ﬁlj - y?ﬁ = is
: (i) 4 \
(i 3 \ b
R
[!u} 2 SO ;
: {iv) 1 (Score: 1)
@) Find the general solution of the differential equation sec? x tan y dv + sec? y tan x
dy =10 (Scores : 3)

3'\,
LN {a) Prove that for any vectors 3, B, T, [Ti' +B.B+7, 0+ ?] =2 [?. B, T.“].
(Scores : 3)
(b} Show that ifra +8.F+ -c', T+ B are coplanar then @, B, T are also coplanar.
(Score: 1)
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Il (a) y=(x-2) apmnausamion v = | HE1 omISHURWIAS ETIT HerR]nislon)s.
(enpad : 1)

By = (x - 2} apom oupomiang amospue A2 0), Bld. 4) apom milmeadd

MGl AIBYIIM COADAIATWDGIN TUAITHANISIETIIFIBE Al Mg

milm) daregnislon)o. (onpadoy: )
(c) mader asomien smisypus AB B TUBITHOAISTD dmilalensn
TUAIIEb Y hEETIETN . (unx:xﬂn 1)
:|
12. J (% + 1) dv a0 mieies ealg mym @R mm . {empodmy’: 4)
0
13, @

6% EBOSITTIGEnM all@s aidlneilan)d :
&Y

<

1

(@) ¥+ y? = 50 oM QOmALs ¥ = ¥ AT Uome duelalaarm P agmm milm)
e ilslan)d. {ompod : 1)
() @3aclOd Gatiow’ fia 10y BIOTDIOT aIDa AT SR SIa0]:. (eapoda’: 3)

da? dyy  d
14, (a) xy [E-‘;-r] - Lafj - y 5= 0 apm AWlanomen@ auanayEmIan Al

AR,
(i 4 iy 3
(i) 2 . (iv) 1 [m‘lxad 1)
(b) sec? x tan y dr + sec y tan x dy = 0 a Alan0MBaky®d TUANIISYOITHT
B|MOMS HTVOEIHTS dher@]nlslan)s. (empodmy’: 3)
15. (1) T.B.2 aveugoeemes [T+B.B+2.2+7] =2[3.F, 2] aperi
smglailon)d. (onxochu‘: 3
b F+EB+T.T+ 7ol orugoied aco mecmicossmels, Wb, ¢
aco mermwlenaamam amaloilad. (ampod : 1)
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(a) Find the equation of a plane which mukes x. v, z intercepts respectively as 1. 2. 3.

(Scores : 2)
{b) Find the equation of a plane passing through the point (1. 2. 3) which is parallel to
above plane. (Scores : 2)
Solve the L.P.P. given below graphically :
Minimise Z = —3x + 4y k(I/
Subjectto x+ 2y = 8,
Ix+2ys 12,
xz0. y20 = (Scores : 4)

Questions from 18 to 24 carry 6 scores each. Answer any five.
(Scores : 5 x 6=230)

(a) Findxandyif \ 3
el bl ] 2
K ¥ e (Scores : 2)
S e
{(b) Express the matrix | =1 3 4 | as the sum of a symmetric and a skew-
} =3 A ’
symmetric matrices. ¢ (Scores : 4)
a b C
(a) Provethat | a+2x b+2y c+2z | =0 f\ (Scores : 2)
x y z R

N o

FY =i 2 2 I =5}
(b) It'.*\-{ﬂ 2 -3 |\B=| 9 =Sk !
3 =2 4 6 1 2 i

(i) ProvethatB=A"l
_{;] | Using A" solve the system linear equations given below.
" gy +2gml
2y-3z=1
Ix-2y+4z=1 (Scores : 4)

(a) Prove that the function defined by fix) = cosix?) is a continuous function. (Scores : 2)

R P 1
(b) (i) [fy=ex» '* 1 gx< 1, show lhat%:%, (Score: 1)
& d?. » dy
(ii) Hence, prove that (1 —xz}‘d:}-xj&— aly=0, (Seores : 3)
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DT

*

(@ 1. 2.3 aporial @IDd@de X, Y. z gg{ﬁdmuﬂigpmm‘n an] mEImTIng

MUBNIIEh e ad)$ 1. (eapodmy’; 2)
(B) (1. 2. 3) @}S) &S] GrlddblhWs mEElaE eI TUBITRHODIEHNENAID
MEITTIEN] TUACIID e o) F] . (oopadmi: 2)

anaias asasyEmIdlsem L.P.P. oo (oa paiawdufla] A0S 21 |
Minimise Z=-3x+ 4y
Subjectto x + 2y £ 8,

I+ 2y 512,

xz0, yz0 [unym‘bmf:d]

18 aymal 24 1900HH Gannymudas . 6 capod allmacam,
age®IEs 5 nmvm“lm DODOAY D] (eapoday’: 5% 6= 30)

2 | 10 -
{a) "'[3 J+3-]: 11=L 5 1@3@0{@- {i:ﬂlud(ru:l]
¥, y @es allel dmnilsla)s.

7 -2 -4
(b) [—I 3 4] npm  mOElglem 8] miagle ooslgomme 80

1 -2 -3
apy-milashe moElglamu)e mewow] s imc. (capadmi: 4)
a b [
{a) a+ly b+2y ¢+ 22 | =0apo ooEilond. (mfo(ﬁrru':l)
. ¥ 7
[l—l ] [-2:0 1]
() A=j 0 12 -3‘.B=L 9 2 -3 |mmywocs
13 -2 4 &1 21

(i) B=A" apo emalales)d.
(i) A7 gpalcwoulla] TOOF passymmicleam coalle TUAGIGIEBEINS
alTlanane dinzjalislans.
x=-y+2z=
2y-3z=1
Ix-2y+dz=2 (capodmy': 4)

(a) flx) = cos(a?) ag)mOi 8] SHEEIMYTY 7 Al o) aoElalao)e. (eapoday’: 2)

b) (i) y—c"""-" -1€x51 mgm:omd; %mmnm@uﬂamm(uayaﬁ.l]

(ii) (lrﬂ}a% _J[ zyuﬂng;qﬁnmﬁlmaa;.a.. (or;podnv’:S)
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21. Ewvaluate the following :

(a)
(b)

<)

Ab)

(b

24, {a)

/". (b)

9018

J sin my dv. (Score: 1)
pde {Scores : 3)
qxz +2r+2
; xdy
RS SR 12
| x+1)(x+2) (Bearess )
Wa=3f <27+ 2k B=1+2] -2k
(i) Find@+Banda-F. (Seores:2)
(ii)  Find a unit vector perpendicular to both T-Band3- B (Seores : 2)
Consider the points A(1, 2. 7). B (2, 6, 3), C(3, 10, -1).
A Y e RN L3 #‘—-'\-u
(i) Find Kﬁ B¢ (Score: 1)
(ii) Prove that A, B, C are collinear points. (Score: 1)
Find the angle between the lines
x-2 y-1 z+3  x+2 y-4 z-5 -
R TRT el s (Scores : 2)
Find the shortest distance between the pair of lines
P=(T+2) +3k)+a (137 +2k)
F=(at+5] +o6k) +p (27 +37 +K) (Scores : 4)

The probability distribution of a random variable is given by P(x). What is ZP(x) ?

(Seore: 1)
The following is a probability distribution function of a random variable,
e SIS I I ENCENR R R T IE
Pix) [k |2k |3k |4k |5k |7k |8k |ok |10k |11k |12k
(i) Findk ] {Scores : 2)
(ii) Find P{x = 3) (Score: 1)
(i) FindP(-3=x<4) (Score: 1)
(iv) Find P(x<-3) ' (Seore: 1)

10
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AlUSS BdkIS)EEIGlENIIMN deTBnlslamea, |

(a)

(b)

(c)

(a)

{b)

fa)

(b)

(a)

(b)

1 sin m .

1 dx
J \_sz-+2.1:+3

xdv
x*1}{x+2)

+”-'E H—I‘F?J —"-‘Emgm

e A llslaa)d,.

A
31 +7J
(i) T+F:7T -1 pomes nlle sosmys.
-5
a

AL 2,7), B2, 6, 3). C13, 10, - 1) agamil snilmyesud adlinemilan)a.

—— —F
(1) AB, BC g 08,

(capod : 1)

(eopodmi’: 3)

(eapodoy’: 2)

[unxacﬁrm' 1 2)

+ B wisop & - B mieep cleoumal aman wyerig enigd

(oaypodo’: 2)

(ampad : 1)

(i) A, B. C agardl snilmjeandd ace ciowlensnmansma amglalaana.

-

=2 w1 243 42 y-4 2

= :_3""

2 5
AR &I,
P=(T+2] «3k)+a(F-37+28)
T=(47+57 +6k)+pu (21 +37 +K)

DTl 0IDDUS MIKIENDH Q0o MHIOSTIN FRDE o MhEIENREID .

{c@ﬂd:l]

= T1 Al umaid momlengs casomd

(ampodmy’; 2)

(aayoday’: 4)

P(x) apmmi @m) 0s0dous unﬂﬂm}sm@‘lmcg aa-.nimmﬂeﬂgl auloniislanu gnaiad

amaenERlad LP(x) agomosm ?

(oopod : 1)

DAY HaosyEinlemam gl ao) nomave caislwmnilglang cnoausnielg

audlernsislanyesiad ysemenlad

x -5 ]-4]=-3]=2]=-11]0]1 2 3 4 5

Pix) | k 2k |3k |4k |5k |7k |2k |9k | 10k 11k 12k
(1) k aes allel agyom'? (empodoy’: 2)
(i) Plx = 3) aller aeregailslon)a. (ampad : 1)
(i) Pi-3 < x < 4) allel sand.. (oapad : 1)
(iv) Plx<—23) éoemyds, (ampod : 1)
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