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Note: First 15 minutes are allotted for the candidates to read the ques-
tion paper.
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(i) T 29T A & |
(iii) TEee T & WRRT & e : fov fegr e & f g9+ feae
HqUS 5 % & |
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(vi) STT 9E8T T ATaT &T, 39 T g0 5 Jd Sty |
Instructions:

(1) There are in all nine questions in this question paper.
(1) All questions are compulsory.

(i11) In the beginning of each question, the number of parts to be at-
tempted has been clearly mentioned.

(iv) Marks allotted to the questions are indicated against them.

(v) Start solving from the first question and proceed to solve till the
last one.



(vi) Do not waste your time over a question which you cannot solve.

1. f=fafaa @i |@vet & g AIfGT
ol [aaeT gaT AT IO Ieaar 7 fafa

@) F7=97 {1,2,3,4,5} T R = {(a,b) : b = a + 2} EET IR™TNT
TR 1
(i) EqeT A qHiaq A&l =g GRTHH
(ii) FqeT AL HR =S &l fheq afaaT
(iil) FHTAT AT FRHS Tal, (g SFqe™
(iv) EaqeT Tal, a9 Hq A8l 3T T & G0 q S

[aN

(@) Tl ATHET A T B & &Ifedl HI: m x n 3 n x p &, ar
AB #T &< g : ;

A mxp
(1) p X m

(1) m X n
(V) n X p
(Tr)WW?(%)2+5(%)3+x§—g+yzoﬁw€lﬁ
: 1
@ 3
(ii) 2
(iii) 6
(v) 5




o ()
(F) TfT R* G IAa7 arediadh STl dl =99 &r,ar f « R* —
R grT afrfya wiaf=ae f(r) = 18/ 1
(i) Tl AT AT=G e
(il) TE-THh AT A=B &
(ili) Teha, foheg ST=gras A1

(iv) T aT Ushahl 3T T & AT=SeH

1. Do all the parts of the following:

Select the correct alternative of each part and write in your answer-
book:

(a) Therelation R = {(a,b) : b = a+2} definedin the set {1,2,3,4,5}
1S : 1
(1) not reflexive and symmetric, but transitive
(1) not reflexive and transitive, but symmetric
(111) not symmetric and transitive, but reflexive
(iv) not reflexive, not symmetric and not also transitive

(b) If the orders of the matrices A and B are m X n and n X p respec-
tively, then the order of AB will be : 1

A mxp
(1) p X m
(1)) m X n
iv) n X p

2 3
(c) The degree of the differential equation 7 (%) +5 (%) + g;g—i +

y = 0 will be : 1
(13



(i) 2

(111) 6
(av) 5
(d) The direction cosines of the vector i+ j — 9k are : 1
(i) (1,1,-2)

@ (=~ )
(e) If R* be the set of all non-zero real numbers, then the mapping
f: R*— R* defined by f(z) = > is: 1
(1) one-one and onto
(i1) many-one and onto
(i11) one-one, but not onto

(iv) neither one-one nor onto

2. frrfefas &l @t & g1 fIf9T

~

(F) cos™! (—f) T {=T HIT ST ST | 1

x+5, ifzx<1
x—>5, ifx>1

ENT IR &, ¢ = 1 W dad & ar I51 | 1

(@) T AT R FTHAT f - R — RSN f(z) =

@) [ 3e” da FT A FTT HIAC | 1
(%) T P(B) = & 3T P(AN B) = &,ar P(A/B) T &IfST 1 1
(F) {1 1 w\%a_wzgaﬁrb_mﬂ%maﬂay 5] ? F=T

HiEor @ 3T h gH & 2 1

2. Do all the parts of the following :

4



(a) Find the principal value of cos™* (—L) 1

V2
45, ifr<
(b) Test whether the function f : R — Rdefined by f(x) = ! 1 r =
x—>5, 1fx>]
is continuous at x = 1. 1
(c) Find the value of [ z3¢""dz. 1
(d) If P(B) = - and P(AN B) = 1, then find P(A/B). 1
(e) Letd@=1+2jand b= 2 + j. Is |@| = |b| ? Are the vectors @ and
b equal ? 1
3. frfafaa & gvst @ g7 fIf9T
3 2
(F) % T AW T ST A y = tan~ (?{W)W—% <z<
1
73 | 2

@) |- e ———dx AT AT TG FHITSTT |

(o o

2
(Tr)aﬁ'Rl AT R, O =9 A H ogdT 9= &, Al [dg, #aT &
2
4
2

Ry N R, ¥T GH=99 A H UF qodal 9989 7 |

() Tl Er Al 6 AT b e THELE || = 2, |b| =330 b =
ar |@ — b| T AT |

3. Do all the parts of the following :

. dy - _ 1 [ 3z—23 1 1
(a) glnd the value of 7% if y = tan (1_&62), where v
(b) Find the value of [ ﬂ—ianfc. 2

(c) If R; and R, are equivalence relations in the set A, prove that 1 N
R is also an equivalence relation in A. 2

(d) If two vectors @ and b such that |@| = 2, |b| = 3and @ - b = 4, then
find |a@ — b|. 2



4. frfafaa O |vet @l g It

(F) T TET &7 AT GHIRIr 22 = 0 = 250 7 gHar gfesr
HHIHTOT JTT HITTAT | 2

() U I &l U T IS TAT STAT & | T AT T I T S
3FM AT & A L T AT I W GIT a7 8 & F J
Frefaa fraT S, ar aaTsu R #39T geqr £ oY F Eda-al g |
2

) gfe A’ = [_12 ‘;)] qauT B = [_11 gl,f‘h'(A—l-QB)lslld FHITSTT |

(%) fe@T=T f& FAT f(z) = logsinx =T (0, F) H THH 3T

(Z,7) H ETHATT & | 2
4. Do all the parts of the following :
(a) The Cartesian equation of a line is ‘“53 = yf = 2'56. Find its vector
equation. 2

(b) A die 1s thrown once. If the event ’the number obtained on the die
is a multiple of 3’ is represented by F and ’the number obtained on
the die is even’ is represented by F', tell whether the events E and
F' are independent. 2

(c) If A/ = 23 map= | Y ,find (A + 2B)". 2
I 2 1 2
(d) Show that the function f(x) = logsin x is increasing in the interval
(0, 5) and decreasing in (5, ). 2
5. fr=tfefaa &t @St &@r g AT
r+y+2z x Y
CoRAED 2 Y42+ 2z T FTH 1T HITT |
z x z+x+ 2y
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...to infinit ~ ~
@ Ffey =, ar g A e ad = — yfogx 5
@M [ V3 — 22 — 22dx FT A 1T HITAT | 5
@) fag AfST & cot™! <\\ﬁiz$§f\ﬁ::§§) =2z € (0,7/4) 5

(@)Wwﬁwwd = (x+2)(y+2)%%«|@1%17g(1,—1)®r

I dTeAT 9 X T hl1STU | 5

5. Do all the parts of the following :

x+y+2z x Y

(a) Find the value of the determinant z y+ 2+ 2x x
z x 24+ x+ 2y
5
LT .to infinity dy yg

b)Ify==x , prove that x - = Ty Togz" 5
(¢) Evaluate : [ /3 — 2z — z%dx. 5
(d) Prove that cot™! (ﬁizigi:\j}:zigi) = 5,2 € (0,7/4). 5

(e) For the differential equation zy%” % — ( +2)(y+2), find the curve
passing through the point (1, —1) 5

6. frferfaa O vt &l g7 SIS -

@) frdT st = uas AT @ RUGEL e %‘Iggdlvl g &l
TE&HRar 0. 65§|55d|m TE &l TUT §SAT &I &l efa=i
i foror T 3 ST IO gﬁﬁ‘mﬁmﬁm 0.80
T 0.32 7 | =TT %HHM@HM qUT &1 dhl IRaT 3T

FHITST | 5

@) Ffafad sgaerdt & =i Z = 2002+ 500y FT FTTH IR
AerarT fafr 7 fifee
x+2y>0,3r+4y <24,z >0,y > 0. 5




(IT) T, (e afeer ae i Afafad |, & a9 & a9 g4

ST I A A A A

F=(1=t)i+({t—2)j+B-20k3T7 = (s+1)i+ (25 —1)j —

(2s + 1)k. 5
(&) Erafewt g A b & [ fag Afsa fw @+ 0| < ja| + b 5
(¥) g?«rﬁﬁrq: ydv — (x + 2y?)dy = 0. 5

6. Do all the parts of the following :

(a) A person has taken the contract of a construction work. The prob-
ability of strike is 0.65. The probabilities of the construction work
being completed on time in the circumstances of no strike and strike
are respectively 0.80 and 0.32. Find the probability of the construc-
tion work being completed on time. 5

(b) Minimize Z = 200x + 500y by graphical method subject to the
following constraints :
x+2y>03x+4y <24,2>0,y > 0. 5

(c) Find the shortest distance between the lines whose vector equations
are the following :
r=1—t)i+({t—2)j+B—2t)kandr = (s+1)i+(2s—1)j —

(2s + 1)k. 5
(d) For two vectors @ and b, prove that |@ + b| < |a@| + |b]. 5
(e) Solve : ydx — (z + 2y*)dy = 0. 5
7. fr=fefeaa 7 9 {69 ua "o &@r g A9
2 =3 5
@ ITA=|3 2 —4|,dr A FITHITAT | A~ & IAT T
11 =2

[N -

fFrferfaa aHtdeor (e & & AT

20 — 3y + 5z =11

3r + 2y —4z = -5

r+y—2z=-3 8




(@‘)qﬁA—[ ! _tan§]W[¢|E 2 & qcaH® ATHAR &, ar

tan % 0
cosa — SIn
[+A=([—A )
WW&E + ( ) [sinoz COS (v ] 8

7. Do any one part of the following :

2 —3 5
(@ If A= |3 2 —4|, find A~'. Using A~! solve the following

1 1 =2

system of equations :

20 — 3y + o5z =11

3r + 2y —4z= -5

r+y—2z2=-3 8

0 —tan %
tan% 0

(b) If A = [ ] and [ is the identity matrix of order 2,

8

prove that ] + A= (I — A) [COS @~ a] :

sincx COS

8. fre=ifetfeaa 7 & fdT ta §ve &l g7 AT
(@) (g AT f {6 §T T 3T 7899 A=A a7cf o5 g 19

9y &1 ST AT sin™ ' (1/3) AT & | 8
() R-ltgq;\llr:ﬂ'{ﬁ?foﬂﬂlogcosxdx:—glogQ. 8

8. Do any one part of the following :

(a) Prove that the semi-vertical angle of a right circular cone of given
surface and maximum volume is sin~*(1/3). 8

(b) Prove that foﬂ/ *log cos z dz = —2log2. 8

9. fr=ifetfeaa 7 & 4T t& |ve &l g7 AT
(@) DG & + U = 1 & o S &7 araher ST AT 8
(@) BT M0 : (tan'y — )dy = (1 + y?)dx. 8
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9. Do any one part of the following :
(a) Find the area of the region bounded by the ellipse g—i + Z—; =1. 8
(b) Solve : (tan~ty — x)dy = (1 + y?)dx. 8

10



