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ALLOTMENT OF MARKS

Q. No. 1 (a -m) carries I mark each (any ten) : 1x10 =10
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1. Answer the following as directed (any ten) : 1x10=10
wote AR ot Tes frn (Reeen wah)
fafReshr RotrR™ Tt e (@-@ e wib)
TEEE T TR 5 | (Smafasmn wak) -

(@ If A={a,b,c} and B={1,2,3}, then find the total
number of relations from the set A to B.

I A={a,b,c} WF B={1,2,3) W, o3 AT °} B
(AT Yo T M ey 341 1
IF A={a,b,c} 9k B={1,2,3} =W, A A RIS (WF
B {8 (M6 TR SR Wy 31 |
IR A={a, b, c} 3 B={],2,3}, 3= A @=<i%=a B fam
STHE TR EHFRIH A fogal

(b) The value of i-(jxk)+ j-(ixk)+k-(@ix j)is
1-(Gxk)+j-Gxk)+k-@x Jr3va
1-(Gxk)+ j-(xK)+k-({ X j)a9 =

1 (xK)+ j-@ xk)+k- (@ x j)Ram

(i) O (i) -1 (i) 1 (iv) 3
(Choose the correétainswer/‘@'ﬁ R ERE
w5 T @z S /TS e vEa’)

() What are the direction cosines of x-axis?
X-TFORR FeER R 7
x-eriod fenesfr 91 912
x-Terer' 3 o FwrEn =I?
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(d) Find the principal value of sin™! (sins—;-).

. : A i
sin™" | sin— |-% Y41 4 Ay 311

sin Sin—- [-99 337 1+ g T |

sin~! [sm%] 1 mETs TTH@ feg

(el Let A be a square matrix of order 3x3, and
detA=7 (]A|=7). Find the value of det(adj A)

@ T A 96 3x3 eI (EeT wWF detA=7 (|Al=7).
det(adj A)-3 I7 T 31 |
@ TN A @I 3x3 e T @R detA=7(|A|=7).
det(adj A) -3 I e 1]
Ik A 3x3f =i eﬁmarq AR detA=7 (|A|=7), T
det(adj A o fega1
(f) The function f(x)=|x-alis
f(x) =| x — a| T
f(x)=|x - a| T==0
f)=lx-alfimmEgn
(i) continuous at x = a,but not differentiable at x = a
x = a Rre wRkfza, R x = a R w72

x = a s wfiftza, ﬁ‘@x a RYrs SFetam <
x = q RrRiamE sTFeEd, TR x = a RrdEE ggt SR T8
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(i) both continuous and differentiable at x=a
x = a e ftzn o SFam At =
x = a e wikften 9 wTze-m 5o =W
x = a fodamE e 3R g SRy A T
(iii) neither continuousA nor differentiable at x = a
x = a e wRitzns TR I SIS 72
x = a s wifvzans 79 932 SRIEImS
x = q FrdEmE AN T8 AR YR FRETRE T2
(iv) differentiable at x = a, but not continuous at x = a
x = a Rrvs e 2, Rre Sifa = |
x = a e s =, e sfiftes w0
x = a ford@EmE g wrRETY, S0 TR AmeRed T2

(Choose the correct answer/s% B35 qf% SRiedi/
% Telb (@or A8/ et wmr’)

(g) 1f

A cosOo —sino
sinot  cosQ

and A+ AT =], 0<a <90° then find the value of a.
I

A cosQ -—sinQ
sina’ cosa

wF A+ AT =1, 0 < 0 < 905, (503 -3 T Foefe <41 |

' coso. —sino
sina cosq
@R A+ AT =1, 0 <0 < 90°, OI%re o-97 T g 3T |
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(5)
IR

A cosO -—sino
sino. cosa

IR A+ AT =1, 0 <o < 90, s1sen o 7 g
(h) Evaluate : [(sin™!x + cos‘1 x) dx

W= fefa 7 ¢ [(sin™! x +<:os“1 x) dx

W ey T : [(sinT! x + cos'1 x) dx

7 g7 : [(sin™! x +cos™! x) dx
() If f(x)=sin?x, then f'(x)="?

T f(x) = sin® Vx, co@ fx)="?

M f(x) = sin® Vx, o=@ fx)=?

TR £ = sin? x, ST £ 1) = ?

() The Signum function f]R——)]R is given by

1, if x>0
fx)=40, if x=0
-1, if x<O

then —
TR ¥ (Signum funcfié)h) f:R — R qtawes fuan =g

1, —afi x>0
fl)=10,~3% x=0
~1,-3f% x<O

(ATT£S ]
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s ¥em (Signum function) f: R — R fw@e ¢ wg
Lo, 3t x>0
fl)={0, 5 7% x=0
=1, g™ x<O

e .
M w@Y[ (Signum function) f:R - R

: , 9 x>0
f(x)={0, I’ x=0
-1, gk x<O
(i) f(x) is both one-one and onto
£ (x) TR ¥ RIS B =W
fx) =R 93 s 5 =
£ () T S fems wAAe 6
(i) f(x) is neither oné-one nor onto
f(x) QTHe 7= SRMFS 7
f(x) QtFle T G SwRTPS T
£ () T T giemes Tt
(iii) f(x) is one-one but not onto
f(x) =9 = 77 wmrms =1
f(x) 9t 7 w=ws T
£ (x) T = Ty gﬁzﬁa ES)
(iv) f(x) is onto but not one-one
S () o 2 77 qt3 T
f(x) = g i)
() fean it e e et

(Choose the correct answer /% $a3Ch! IR Sfredi/
% Teal @R W18/ feaa 'ra’)
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(7))
() The vatue of [}’ L i
1+ x?
T
1+ x
1*/5 dx2 SCERC| .
1+ x :
1‘/5 B 5 fmm 3
1+x e\
(i) g (ii) -23_"‘ " (ifi) g (iv) %
(Choose the correct answer /%% $@30! AR Siredi/
wa Ted (@or 8 /76 e ')

() If Aand B are two events such that Ac B and P(B)#0,
then which of the following is correct?

nﬁAWBimmWAcBWP(B);eo (o3 oo SrEy

I A 9} B ‘ffB O Q@A AcB «3} P(B)= 0, wozge e
TrEY I (WD 79 ? ‘
gﬁAmBﬁﬁwmmAthP(B);ao, =T TREE
TR o9 HAEET N7

P(B) . -
(i) P(A|B)= P (i) P(A|B)< P(4)
(i) P(A|B)> P(4) "{iv) None of the above

S e e T
o S e
T Ty SR
(Choose the correct answer/%% Taach R Sfiedi/
% Teab @ e/ framae )
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(m) The integrating factor of the differential equation
Y 2
X—=-y=2x“1s
ax Y

TFe AP xg—)yc—y=2x2-mﬂ=ﬁsﬁﬂ BT T
TP AN x%—y=2x2-ﬂ§W@Wm

Hﬂf@mx—j—z—y=2x2ﬁm’wﬁuﬂaﬁﬁrﬂm

) e* 7 =L i 2 (v) x
X X
(Choose the correct answer /3% $eachl 1R Sferedi/
W% Tedlb @z A8/ fhArEe gaa’)

2. Answer (a) or (b) and (c) :
(a) AT (b) =% (c)-7 TTI I :
(a) 37T (b) &R (c)-93 TEA FAl ¢ -
(a) =TT (b) IR (c) T = &

(@) 1f _3r <x <E, then prove that tan™! _co§x I, X
2 2 l-sinx 4 2
-2 < x <, cors o i @tan™l SOSX T, X
2 2 l-sinx 4 2
371 T : _1 COSX m X
M- <x<—, TEAANIF@ @A tan l ———— =~ + =,
2 2 l-sinx 4 2
I —%E<x<~g, el T @eE R’
-1 COsXx

tan " —— =

T X
- —+ =
l-sinx 4 2
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Or /733 / w1 / var
(b) Prove that ‘
2 41
o I I
B @ 2

cot'l(—1 T xy) + cot"l(———1 T yz) + cot_l(1 Tzx
Z—X

x-y y-z

(c) Prove that
o9 9 @
AT A
HRAH G 3

tan™! . .

—+sin”!—=
) 10

Hla

3. Answer (a) and (b) or (c) and (d) :
(a) = (b) A3 (c) T=F (d)-3 TSI F41 :
(a) €32 (b) ST (c) @R (d)-<7 T&F FCA
(a) ¥R (b) T&T (c) 3 (d) T 571 &

(@) If

() ()

then find x and y sucﬁ that A% + xI = YA.

Tfn

2=z o o 1)

(o3 x TF y Rl 791 ;e A% + xI = yA.

/147
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(b)

(c)

(d)
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A=z 5) 7=o )

wIzee x O y el 3 aes A2 + xd = yA.

i

(3 1) (1 O]
A= , I=

7 5 01
x IR y @ & @rem S A2 + X = yA.

If A and B are invertible matrices of the same order,
then prove that (AB)"l =B1A™L

g 401 GCF Wed (T A WF B-3 AN =, (SR’ 9
T @@l =Blal

I 4% 92 e (T A R B -97 AN AT, O a9
@ @ (AB) P =B7laTl

R A9 T wi fascurgiaEg S A R B, el BRAW
@ & (AB)™! = BT1A™L-

Or /71231 / |3/ Tar

Prove that the diagonal elements of a skew-symmetric
matrix are zero.

21 F @ Rag-swie (Mo WvRear el (et 3 |
21 I @ Rew--wfie (Moo el [ (et < |
FroTH e R dwen st g g gieemwn atr’ |

For what value of x
x -3 7 1 IR it

x-93 (P TE &
x T 71 ol g

(x 1) (_21 _g) (;) =(0)?
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4. (a) Let A=R—-{3} and B=R~{l1}. Consider the function
f:A— B defined by f(x)=—x—7—§-. Is f one-one and
-

onto? Justify your answer; 4
W@ A=R- {B}WFFB lR {. f:A—> B, f(x)—x—_—%
mmianfmﬂh@wwwvﬁmm
ey aifsem 341 | |
N A=R-{3} «s B=R-{l}. f:A—> B, f()=i'—§
Wﬁmwmnfwaﬁaﬁ«\wmﬁwmﬁ
TaR YTl efem et
T o@eE A=R- {3} aw& B=R-{1}., f:A-B,
f(x)——mwwwwmw’ﬁwmﬁﬁa
mﬁm?ﬁﬁﬁmm@qﬁﬁ#@n

Or /71231 / S\ / T&T

(b) Show that the relation R in the set R of real numbers,
defined by R={(a, b):a < b2}, is neither reflexive, nor
symmetric, nor transitive. 4
el @ IR ORI, RS RS k@Em T
R={(a, b): a < b} efwein 724, Al T2, FEHS T |

w18 mWﬂ\Wﬁ\iﬁmaﬁWﬂ%R {(a, b):a < b?)
ﬁﬁwﬁﬁﬂw,ﬁfﬁﬂw,ﬂ\m\fsml

At R @ swimfy s R 3@ §Weden R={(a, b): a < b}
Rfrma i, wifaie #f, TR At
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5. Find —g—‘q of the following (any two) : 2x2=4
X

TE % e w41 (Rezreen 1o1) -
fsa % e T (@-@en gi6) ;.

ettt S g (smafeasren wR) -

AN
o (5) () -

(i) y=x*

x2

(i) y= st (1“—

1 2J,0<x<1
+x NJ

6. (a) The volume of a cube-is increasing at the rate of
9 cubic centimetres per second. How fast is the
surface area increasing, ‘when the length of an edge
is 10 centimetres? 4

aﬁwmﬂﬁmﬁwgm@%ﬁﬁ?mml%w
P11 e Sferedl, @RST @bl Wi’ i 10 &fHRtR 2

93> TP RS AfS GFes 9 w1 CIFBRGE 2 IS | N @
ﬁ%ﬁmmm,waﬁ_ﬁmtﬁiﬁmﬁ%ﬁﬁm

o qEEy’ USIITAE AFwE o< 9 ameEy’ AR e
a@ummﬁqwﬁla@ﬁ@mmmﬁmﬁm
10 g=ffier)

Or /7%l /- |31 / qar
(b) Let I be any interval disjoint from [-1, 1]. Prove that
the function f, given by f(x)=x+—, is strictly
X

increasing on I. 4
@A T @B W W R [, 13w SRy | oW ¥4 @,

f(x)=x+%—wwﬁﬁ'ﬁwﬁllsm—w?itfﬂml

/147
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(b)
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@1 N 1 93 wEE @R @fb -1, 1]-97 0 SRTS | AN T
A, f(x)=x+l—~ﬂz1wﬁﬁ‘?wﬁlwm—\ﬂn‘mn

mmm[antﬁ'—lﬁzﬁmﬁaﬁaﬁm AR oA [~1, 1] St o= |
HRAA T 3, f(x)=x+%€_ﬁf€1@1¢{mmag=111m SoirE et |

Evaluate (any two) : - 2x2=4
A fAefa T4 (Rezre ¥or) - |
T efa s (- o) -
M feg (SraRasman 93)

. dx
W s
(i) [tan® x dx

i) feX(1-T)ar O

X
Or/ﬂﬁ?l/_;rﬂl?f/ ey

Show that [5f(x)-g(x)dx=2[ f(x)dx, if f and g are
defined as f(x)= f(a-x) and g(x)+ g(a - x)=4. 4
@yl @ [if(0) gl dc=2[(f(x)dx, M f W= g2
fx) = fla-x) S g (x) + g (ar x) = 4-5R T eaifis 73 20 |
e @ [0 gwdx=2[ifxdxy, h f ax g
flx)=fla-x) 9% g(x) + g(ar x) =49 @ FKEAT© F1 2 |
Rl R [0 g dx=2[if(x)dx, TR f @ g
f(x)=fla—x)3mM g (x)+g(a—-x) =47 @@ wrEmEE S
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8. (a) Using integration, find . the area of the ellipse
2 2
-)—CE +Z_-1 4
a b :
x? 32 o
WW;—Q—+;§—1 'ﬂﬁww c$a3 FIfe ffa =1 1
%2 y2

wmﬂng—+b2 =1%>e @Rs cwrar aif g s

2

| e T AR f—+£=1aﬁ@?ﬁmﬁ€rﬁ'§m

a? b2
Or /7331 / 5«1 / oar

(b) Find the area bounded by the curve y = cos x between
x =0 and x =2mn. 4

x=09<F x = 2n—?lWy costW@FﬂCﬁ?Wﬁ‘fﬂ
F901

x =0 aR x=2n—ﬁ§ﬂzq}y.ﬁcosx?@§m@@€mmw
Refa e

y=cosx SE@ERN x=0 AN x=2nF @ smlm awm
EICUIERCSIHDRERE]

9. Answer (a) and (b) or (c) :

(a) S=F (b) AIZJT (c)-3 TEI I ¢

(a) <32 (b) WA (c)-9q TG FCAl

(@) ST (b) T (c) T Ferma B+

(@) If d=i+2j-k and 3;j531?+‘}'—512, then find a unit
vector in the direction of d ~b. 2
WA =i+2j-k W% b =31+ j—5k, (5 3 - b-7 1S @B
aFF (S AefT 541

/147
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- 2 4 B i L = - 7
M a=i+2j-k 9% b=3i+ j-5k, oxa d - b-99 Tz
9 9TF (539 Fefy ¢ |

SR d=i+2j- £ s b= 31+J Sk, 3@ 4 — b wRE AR
TRy e fogA| ()

For any two Vectorsa)éna Z, show that|a’-g]$|a)||g|. 2
R 7o (531 3 W% b-1 A @yedi @@ |a - b| <|3] ||
@I 5B (579 & @ b-9F & Geile 1|2 - bl <|d| Bl
SRSl A Y @ A b T rEw R & |2 - bl <| 3| B

Or /&3 / &3 / q&r
Let a’~§+43+2z€ b=31-2j+7k and 2=27-j+4k. .
Find _a vector d Wthh 1s perpendicular to both d
andb and ¢ d—lS 4

Q1 2 a—1+4j+2k b 31—21+7k3n?F

dc—*ﬁma_w %—m @S Y WF ¢
Tfered] |
A =

491 >l 3=f+43’+2k, b=3f—23’+7l€ éﬁ'{?:’=21°—fi+4l€.
- - - -5 -
dEHRbadS b TSERTIEFAT IR C-d =15Ta d @ I

_)
Cc =
- -
.d=15 %@ d

- - A A
T e —z+4j+2k b =3i- 2j+7k IR
Z=2i- J+4k d'ﬁ'q'znaaqrftbﬁmﬁu’irhataﬂﬁ d=15
ST d @ ez -

10. (a) If 6 is the angle between two unit vectors @ and b,

/147

and d+b is a unit:vector, then find 6. Also
find |a - b|. 2+2=4

4 O%F b 7 9% (9% Wi 0 PEey wew @i 1 1fi a+ b 9@
OGP (S T, (O3 0 g 311 1 5191CS | @ — b3 I ey 31 1
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G4 9% b Y 9% (S ¢ 0 S WA @11 W 4+ b <3
9FF (3] W, OrE O Moy A1 9 F | @ - b|-97 W fey
trcifl
G o b A TiRR Y e 6 3 FERf ol = 9l a + b e
o TR YeR S, 3teen 0 W RgAl @il |4 - b "R
feg1

Or /71231 / 931 / T&r
Find the foot of the perpendicular from the point
(L, 6, 3) to the line X=¥=1_2-2

1 2 3

(1, 6, 3)!3?§W-’15=y_1=z;2 (I4F S°FS Bl T MY

2
Qa1

1, 6, 3) RTA T §=y2—1___z;2 @R TR SA1 e
o e e |
1 6, 3) %=y2—1=z;231@‘lﬁwaa‘l?{maﬁ'ﬁx
RREFE g |

11. Answer (a) and (b) or (c) :
(@) ST (B) T (c)-3 T
(a) 93 (b) FIAT (c)-47 T&I I :
(a) ST (b) T (c) T foma @

(@)

/147

Find the angle between any two diagonals of a cube.
TS (cube) WBR RI1cA1 Fore F9 &9 (19 ey <1

@3 T (cube) (@-CFICA Ffo IR TR (17 Fefy e |
amay’ (cube) MR SaRgsTEn 44 GATERIN SRR @I Rg )

3
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(b) If a line makes angles 90°, 135°, 45° with the x-axis,
y-axis and =z-axis respectively, find its direction
cosines. 1

It GO @R Xx-I7F, y-IF WEF 2-WFI S A 90°, 135°
HIE 45° (@19 T2 IR, WA TF@ Sfere o
M 9B (I x-90F, y-SF GR 2-SCFF 0% INGH 90°, 135°
G 45° (19 TR ICF, 9T s @1 I |
IR I g@en x-foar’, y-faor oy z-faw'si wif@ 90°, 135°,
45° 1 @ amiREee, aft of s g1
Or /7&J / |4 / gar
(c) Find the distance between the two parallel lines
given by "
F=1+2j-4k+A (21 +3]+6k)
and 7 =31 +3 =5k + 1 (2i + 3 j+6Kk) 4
YOI A (I3 ﬂ%ﬁwqﬁﬂw
7 =1+2j-4k+A(2i +3j+6Kk)
WF 7 =31 +3j-5k+u(2i +3j+6Kk)
%'eE, PrRes e g Sfeed |
fB SR @ AN G5 TAEH
F=1+2j-4k +A (21 +3j+6Kk)
GR 7 =31 +3 -5k + 1 (2i +3 j+6k)
XA, SRR WRIRAR Y77 (39 Al |
?=i+2j-4k+A@1+3+6R)
3R 7 =3i+3 -5k + (21 +3 j+6k)
Seteen Rl ok smaEE g

/147 [ Contd.
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12. Answer (a) and (b) or (c) :
(a) S1F (b) 3T (c)-7 T8I 341 :
(a) €32 (b) ST (c)-97 TSR I¢A
(@) ¥R (b) T&T (c) | o &t

(@)

(b)

/147

If E and F be any events of a sample space S,
prove that P(E’|F)=1-P(E|F), where E’ is the
complementary event of the event E.

I E S F (I *RR afford g9 S-51 (te &Y 151 961 2,
ol 391 @ P(E’|F)=1-P(E|F), IS E’ (X% E WAR *{F
o1 |

M E @R F (@A *RIFE TG ¥4 S -9 7% o 1fo o1 27,
©IZes oW Il (A P(E’|F)=1- P (E|F), @A E’ & E W51
Wml .

IR TR TR E AW F 3 A UER 99T e S el
M HRY ST, ol RO @W@m R P(E’|F)=1-P(E|F),
SE E’ 37 W6l E g g S|

If PA)=2, PB)=> and P(AnB)=-_, then find
11 11 11

P(A| B).

1 P(A) = %, P(B) = -15—1 S P(An B) = % ce7@ P(A|B) fiefa

411 J

A PA)=2, P(B)=> @R’ P(AnB)=--, e P(A|B)
11° 11 . 11

fRdfa ¢ :

S P(A)=i6—1, P(B):% I P(AN B)=I7T sl P(A|B) @

g
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Or /7331 / 9 / Tar

(c) The probabilities of i solving specific problem
independently by A and B are % and % respectively.

If both try to solve the problem independently, then
find the probability that—

(i) the problem is solved

(i) exactly one of them solves the problem. 2+2=4

A IF B-@ 961 Rew 190 Jogerd Ty $9- SBIfdel 279 &y

%w%.ﬁWWWWMW@W,m
Il fAdfa T4 Ice—
(i) IR W,
(i) cosEy B 9w (ex;ctly one of them) JPOR
S SRER | S
A«ﬂa\Bmw«qﬁﬁmﬂﬂwmwmww
1

Wﬂwaeg nﬁwﬁwwwwmw (581

I, e TSl AT 1 @ACA—

(i) AP AN 2T;

(i) SR 5 B @ T SR (58 I |

A M B WA SG=SH MEE T AEEAR e
Wwﬁalmlgﬁﬂﬁ?@m@mmqﬁaﬁw
T AR, mmw@fﬁwm&—

G ST, (6

(i) fsarf aare’ (exactly one of them) SFIf AEHYURE T
TER|
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13. (a)

(b)
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There are three coins. One is two-headed coin
(having head on both faces), another is'a biased coin
that comes up head 75% of the time and third is
an unbiased coin. One of the three coins is chosen
at random and tossed, it shows head. What is the
probability that it is the two-headed coin?

R0 R «b fage-RER (o Pde gs o), Remor R
MRS T3 br IS 75% Yo 1Y T WE porcsl s smofge |
qfieercd u fOHbR Wb Fioa SR 5= F4re @ e si'e | Jueh!
faye-RFE R sEifder w2

& yum w3t fRye-RER (2 7@ Y U=), *onb R siifgs
TR B I 75% Y9 A% W @R Fons e sfge | e
{EW@WWWHWW’J&@ o1 (571 | b fage-RFE
QSR SBIArS] Il 2

Ty GEii Naagr A9t @ ﬁm(@'ﬁ?{ﬁmﬁf‘w‘rm A ),
e A SEE) W WEWAEE 75% U el IR A ieEn
A AR wEil 3 ) gEed’ T WA e 3R
G A A | E@EfE @ A T S ST $os i

Or /71331 / 94 / Tar

An instructor has a question bank consisting 300
easy True/False questions, 200 difficult True/False
questions, 500 easy multiple choice questions and
400 difficult multiple choice questions. If a question
is selected at random from the question bank, what
is the probability that it will be an easy question given
that it is a multiple choice question?

qE 2w Tow 30061 & o1/ f" 31, 2008 7 761/
3, 50001 712% FeRFsye (multiple choice) SIF 40001 F/F
RWRITIE AR 9 PFE (question bank) SR | ZPICIET *{0
951 "2ny AMHRFER AR IR 2reh AW @RA il BFyH T
%, GB1 IFRAFTYS 2 o1 FfoAee T AN 2
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aFe ~RAreed qee 3000 sEm e /flan q@eR, 2000 I0A
e /R 49", 500f 2w a=Resye (multiple choice) &)}
4001 <09 w=RTHge a0[ @Ib 2MFF (question bank)
TR | CHIED (AT @I o ARSI (IF IA oG TRw
2SI Frel Fo I b qf6 QRTYS 2pd 0 ST w1 A} 2

AW TME ARMA smEEEE 300 MRS & /MRAty e, 200
Tee s /TRA femfma, 500 e s R (multiple choice)
IR 400 7istme SR |ifaf T giftmen (question bank) =1
diftmeTEE TME FifteEe s i IR SEE snerEErE
F0= forg o) AR sifafr ity g fiftemem s

14. Answer (a) and (b) or (c) :
(a) S (b) TR (c)-3 TS T :
(a) 933 (b) ST (c)-97 Ted m
(a) ¥R (b) T&T (c) T T & -

LN

(a) If

/147

0 -— tan L
A= - 2
tan = 0

2

and I is the identity matrix of order 2, then show that

o —-sino
I+A=(I—A)[°‘?S n ]
sS1ina cos(
R M)
O— tan it
A= (;‘::_’j;
tan — 0
2
wF I @1 2 qreq wes (eATF, (908 (&dl (@
cosQt -sino
I+A=(-4)| . ]
sSino cCos(Q
[ Contd.
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e
0] f—tang
A= ) 2
tang— 0]
2 2

«3s I 930 2 qICeq Scow G =7, ©RE (9e @

I+A=(I—A)[C(_)3a —sina:|
sinot cosQ
9fe
0 —tang—
A=| 2
tan — 0
5 -

s 1 om ik 2 i et s, e R

I+A=(I—A)[C(_)SOL —sina]
sinat  cosa
(b) If

6i -3i 1

4 3i -ll=x+1y

20 3 i

then find the values of x and 17

Hﬁ ‘—._ ;_7‘
s e

4 31—1 =Xx+1Y
200 3 ™1

(S8 x A y-3 I [ 347 |

/147
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i
6i -3i 1
4 3i =ll{=x+iy
20 3 ¢=i

OIC x @R y -7 T Fefa e v
6i -3i -1
4 3i -1|=x+iy
20 3 i

el x AW yFr 7 g

Or /=23t / WQHT/I{EIT

(c¢) Using matrix, solve the followmg system of linear
equations : 6

T &SI Te AN ﬁWWWW
T “rafers food SRR 2T S I -
AT AR e T TTRYRE) FEHeTs S -
X-y+2z=7
3x+4y—-5z=-5
2x-y+3z=12

15. Answer (a) and (b) or (c) and (d) :
(a) S (b) AT (c) S (d)- T 4 -
(@) & (b) W () &R (d)-< T FA -
(a) 3 (b) T (c) I (d) T ﬁr-mas‘f :

(a) Find the relationship between a and b so that the
function f defined by (.2

) ax+1.0if x<3
x) =
bx+3, if x>3

is continuous at x=3. 3
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[ TR W G e

ax+1, I x<3
f(x)“{bx+3, I x> 3

FAC01 x = 3-C Hiftzs 2@ a WF b-3 TOR 57 Sfered |
f TACIR MW QI (ST IR :

ax+1, IM x<3
f(x)_{bx+3, MM x>3

T x = 3-(3 FRRA A a 9% b-97 Y 797 (&7 @l |
f TEyAfl gErlrE o gAE

_ ax +1, gk x<3
f(x)_{b“s, IR x>3

HEYAT x = 3 37 forfy sl a 3 b & orfy de g

(b) If x=Va"""'t, y=va®"' ! then show that % = -
i x=,/asin-1t, y=1/acos‘1t, Ty mg_xg:__z_'
% x=1/asin“1t’ y=1/acos_1t’ S Cﬁ%=—
'ﬁﬁx:w/asm—lt, y= aco-s'lt’ ﬁqﬁﬁ_(%yc_z_
Or /7133t / |4 / =1

X |

Rle x|

(c) If y= Acos(logx)+ Bsin(logx), then show that

2
x2ﬂ+x@+y=0
dx?  dx

where A and B are any constants.

/147
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3fi y = Acos (log x) + Bssin (log x), (wyedl @

2
xz—d y+x@+y=0
dx

)
TS AU B 5! I £33 |
I y = Acos(log x) + Bsin (log x), (7318 (I

2
xg——d y+xili+y=0
dx? dx
QM A GR B Ifb (I-CIC $7F |
It y = Acos (log x) + Bsin (log x), f&fy f&

2
29y, Ay
2

G‘maAawrﬁBn‘Tﬁmamﬁammml

+x—=+y=0

(d) Find the value of k so that the function f defined by

kcosx . T

, if x#-—

f(x)= Tt—2x 2
3, if x=2

2

] . b
1S continuous at x = 5
x-—-gﬁT\sfwwﬁfﬁa—ﬂ’m k-3 W el 41 T

kcosx’_fv T x;ef
3, (+ ®f x==I
2

/147 [ Contd.



16. (a)

(b)
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x=gﬁmfwwﬁfﬁmmk-aamﬁffﬂm, A

kcosx T
M x#

flg={ ©-2x"
3, 7 g x=-;—

x=gﬁ?a\mafma§m%ﬁ&lmﬁwkﬁmq@ﬁ§q,ﬁm

fly=1 72X
3, fe x=éE

Find the local maximum and local minimum values of
the function f given by f(x)=3x* +4x3 -12x2 +12.

Flx)=3x* +4x3 —12x% +12%@ w1 fff v AW oRD
WF TN ARG I Sed

F(x)=38x* +4x3 —12x% +12-97 @@ RR Tae@ 299 R
3R TR ARG T @ FE@M

F)=3x* +4x3 —12x2 +1251 T w@eER SRR SiREem
IR SR grEfEety o g

Or /7121 / &1 / T&1

A rectangular piece of tin 45 cm by 24 cm is to be
made into a box without top, by cutting off squares
from each corner and folding up the flaps. What

should be the side of the square to be cut off so that
the volume of the box is the maximum possible?

Q3 SRR 71 oret @} 45 @&, x 24 &, 1 A @R
Q1 Qo1 351 I W S IR 9B 6 5104 I LA HAF AF60R
QoY HIH AR | Ibea IR 2% I el M ReE
JFHCOR oA SIRP 232
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930 TeeR fBra “iced 9t 45 GLA. x 24 E.M. 1 AT @R
(AT 930 35 (O @ S I G IH S04 T 2ol @R IHDA
%Ww\ﬁmlaﬁmemaﬁaﬁWMTwW
IS SifdY 232 ¢

nﬁmangrﬁﬁqﬁmm45ﬂ . oW I 24 1. fa
AAHHE GATHEE AE & TR R AR WY Sy ST
ST TR SPGH A @ f— | gl i Seme ety
ATSYTSAT <A STTEree AGH AT MR- ?

17. Evaluate (any two) : : ' 3%x2=6
T fefr 0 (e ) -

I ey e (@-c1e gio) ¢
A foga (SraRasman 7=m) -

() [x3e*" dx -

(ii) -

I \/7 —6x — x?

(iii) [sin2x-cos3x dx

18. Solve the following differential equations (any two) : 3x2=6
OEY TG FAAPIIT S Sferedl (e o)
e SRPe AP0 AU (R I (@A o)
e TER T magmrs @am (Srafgsman @) ¢

dy
) y—==xy+x+y+l
(i) yZ x y

f 4.3
|
—

(ii) xdy-ydx=+x%+y? dx

/147 [ Contd.



(ul)
dy

day

dy
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+2ytanx—smx given y=0, when x = g

+2ytan x = sin x, fr =R y = 0, ARA x =

wla wl|a

+2ytan x = sinx, C‘?WWy 0, T x

+2ytan x = sin x, aﬁmay -0, el X =

wla

19. Answer (a) and (b) or {c} :, ,
() W% (b) T (c)-4 T3 4 :
(a) 9% (b) ST (c)-97 T&F Il :
(@) ¥ (b) T&T (c) T fema =t -

(a)

(b)

/147

If & and b be two unit vectors inclined at an angle 6,
prove that sing = l]c‘z = l;l.
ﬁe@awc—%aww&mwmqm o T @
sind=lja-5. o

2 2 .

aﬁegﬁ‘awc—‘ﬁ G b7 VR @ T, o A @

sm—-=—1~| l;l

2 2
IR 6, @ M b3 W= iy Frmf el @, wrm @wm R’
sing =1|a-b|.

2 2

In a bank, principal increases continuously at the
rate r% per year. Find the value of r if 100
doubles itself in 10 years. (log,2 =0-693])

RF GBS IR r % e Swerd A IR W1 I 100 B

10 I®© |WR fagl =W, (O@ r-S@ YA Ofered|
(log. 2 =0-6931)
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I T TRA 1 % WA AFOSR FAd I =W 1 I;® 100 B
10 =@ @1 Mgy =, o=@ r-93 I9 ffm s@
(log,2=0-693])

I AAR AR £ % TR THen wHRA W@l gR 100 Te
1ommm,mfﬁmﬁ§m(1og62=o-6931)

Or/aﬁ?ﬂ/ Gl / Tar

(c) Find the shortest dlstance between the lines whose
vector equations are

r=(1-t)i+(t-2)j+(@3-29k and
- P=(s+1)i+@s-1)j-@s+)k 6
MO (AU 2O 49 Sfeied it (J1 O (S AN [B1 FA
7=(1-t)i+({t-2)j+3 -2tk =%
P =(s+1)i+(2s-1)j-(2s+)k =1
ﬁﬂwmwmmnﬁ@mﬁﬁaﬁamﬂﬁm
7=(- t)z+(t 2)_]+(3 2t)k R
-r=(s+1)z+v.(281 1)_] (23+1)k'—’<§l|
F=(1-t)i+(t-2)j+@B -2tk W
7 =(s+1)i+@s-1)j-@s+])k

20. (a) Solve the following linear programming problem
graphically : 6
Minimize Z =10(x-7y+190)
subject to the constramts

' x+y<8
x<5
Yy<5S
= xepEd
x20,y=20

/147 [ Contd.



(b)
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fare 3R o't APIOR #iRS ST 34
Z =10 (x - 7y + 19031
SHiE I Bfeiedl, TS 5 x WF y-3 THRmersz 279
xX+y<8
: x<5
— y<5
) x+y=4
C ‘ix>0 y=0
AT} Z?lﬁ”sﬁ cenenfiy ST R (graphically) 4= ¢
Z =10 (x -7y +190)93

T TR @ R, @A T x 9R y -9 TRz 2@
x+y<8
x<5
) ys<S
L; x+yz24

.._x>O y>0
TR a@msvﬁﬁﬁmtﬁm@ TREQUEH Aeesl AU

gl —
VA =10(x,—7y+l90)ﬁ
R 7 g, Sa st x AR y B R S
x+y<8
x<95
y<>5
ﬁm x+yz24

(Tx20,y20
Or/wri‘?n/ WW/I?ET

Determine graphlcally the minimum value of the

objective function CN
= -50x + 20y

)
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subject to the constraints
2x-y=-5
3x+y=3
2x-3y <12

x20,y=20 6

Twe Tl o
Z = -50x+20y-3
N T Sfeed], 1S x o y-1 TNAEertR 2
Ox-y=-5
3x+y=3
2x -3y <12
x20,y=0
B T |
Z = —50x+ 20y-<q
TR T ({9 I @A x G Y99 TR ZeEl
2x-Yy=-5
3x+y23
2x-3y<12
x20,y=20
ofiRaen AEYA
Z =-50x+20yf
s g 7 fgd, s x IR y T derrgwi st

2x~y=-5

3x+ty=3

2x -3y <12

szyzo
* % &k

26C



