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MATHEMATICS
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The figures in the margin indicate full marks for the questions.

ALLOTMENT OF MARKS
Q. No. 1 (a-m) carries I mark each (any ten) : 1x10=10
Q. Nos. 2-13 carry 4 marks each : 4x12 =48
Q. Nos. 14-20 carry 6 marks each : 6x7 =42

Total =100
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/ (2) (3)

1. Answer the following as directed (any ten) : 1x10=10 (d) Find the principal value of sin_l(sin 3_73)
wero frIARa Fetepiee T T (Riceren w=bt) .

PR R o e (@-coe i) - it (sin%ﬁ]-mwmmﬁl
TRTEE EHME FASRA e 8 (Safasman dat) -

(@) 1f A={a,b,c} and B={12,3), then find the total

sin™? (sin%“}aﬁ T T e e |
number of relations from. the set A to B. -

3fi A={a, b, c} WIF B={1;2;3} =, (3 A KT *AI B =1 sin-! (Sin%ﬁ)ﬁmm@ﬁ@,
2T o ITFEA R AT 44
I A={a,b,c} R B={1,2,3} =, O A KIeT (WP (e) Let A be a square matrix of order 3x3, and

detA=7 (|A|=7). Find the value of det(adj A).

B *Rfg (15 &R R e T |
i W@ T A 9ol 3x3 W9 (eew W detA=7 (|Al=7).
g A={a, b,c} 0 B={1,2,3}, ¥ A @FEa B fm det (adj Ay-= W Fefs 9 |
STHE T JEFEE sfmmE! g '
| 1 RE A 36 3x3 WS- (AT R detA=7 (|A|=7).
(b) The value of i-(jxk)+ ji(i xk)+k- (i x j) is det(adj A) -5 A o Tl 1 -
g-(})(]é)+_}'-(EX]E)-HCA-(;X}')—?W 9t A 3x3F =i Jwnm IR detA=7 (|A|=7), =

o det(adj A)F ATt fg
I-(Jxk)+j (i xk)+k-(i X jl9q T4
(f) The function f(x)=|x-a]is

I-(jxk)+ j-( xk)+F-( x j)frwmm F(x%) = x - a| =
i) O () -1 i) 1 (iv) 3 f(x)=|x - a| Feml0
(Choose the correct answer /%% Teachl ﬁﬁ%ﬁe—ﬂ/
whﬁﬂzw\e/ﬁaﬁﬂm@m s ]

(1) continuous at x =a, bﬁt not differentiable at x = a

x = a e =R, R x = a Re sres =y

() What are the direction cosines of x-axis?

X-STPOIeT eI & 35 9 |
x-3rfig o x = a e wRifved, {77 i = a e sReeam =9

'mW@ﬁ'f%f%!? x = a foaE AMUEd, MUE x = a AdaE g9t sty T@
X i e
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( 4)

(i) both continuous and differentiable at x=a

x = o g SRR SF SRFTT AR

x = a frdEE G
(iii) neither continuouis{ Bor differentiable at x =a

x = a e Sfibewe e TS T

x = a e wﬁme%ﬂm& TRITANHS T

x = g frRYam SRS 781 AR Y HRATREN &
(iv) differentiable at x = a, but not continuous at x =a

x = a R® SR &, g wfifrd =

x = q frgre SR =, R S

~x=aﬁﬁm3%w@,ﬁwmw
(Choose the corréct answer /9% TeaC! AR e/

"%Wﬁ @ e/ Rt aEE)

Yy e

@ I N
A= cos0of —smna
- (sinoc coso )

and A+ AT =1, 0 <o <90° then find the value of .

g A+ AT =1,0<0 <90°, OIFH 0«3 W+ Fefq e |

(5)
IR
A=(c?sa —sinoc)
sino. cosQ

ot A+ AT =1, 0 < o < 905 et o 1 wrrt gl

(h) Evaluate : j(sin‘1 x +chE2 x) dx

%)

0)
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£ ¢

wH fefm 39 j(sin‘1 x +c§:§§jl x) dx
T Befq It .[(sin"1 x +cos~ x) dx

7 fogd - .[(sin'1 x+cos”} x) dx

If f(x)=sin?x, then f'x)="?
T f(x) = sin? Vx, o=@ f @)= ?
wm f(x) = sin? v/x, O f;f;@‘) =7

R flx) = sin? Jx, = ff@= »

The Signum function f:R — R is given by
], if x>0
flg=1{0, if x=0
| -1, if x<O

then =
YL

Beal™

fomm ¥ (Signum functien) £ R — R @3 Wl SR

A

Drg s
f (X.') =410, :\\Fﬁ x=0
~Lp=g x <0
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(6) (7))
B ¥ (Signum function) f: R — R et crew =R (k) The value of I;/—C*; 1__626_2_ s
+x
Ky W x>0 5 dx
f()=1 @ T x=0 1 L‘_;ﬁ‘“’““
s x<0 -
<R i:!} ;/-'3_, %-qﬁ = ::J? i
{?‘!‘}3 1 + X i !..‘::'"
fpm Ay (Signum function) f:R - R r/g L - Y x
: 1, 9k x>0 11+ ‘5:;;
fl)=40, I x=0 . T ) S .
L R x<0 0 3 @ wWE @

(i) f(x) is both one-one and onto ' (Choose the correct answer/9% V&G IR St/
f(x) XTSRS Bl % Tea @ e/ e v )
f(x) QTR G RIS jﬁ e 1) gl A a\nc}‘l B }a;\reft\tn}fi) e;r?lnts.sucp that A ; Band P(B)#0,

3_‘"_& ﬁ f gi"l'?i ﬁ €n whnicn o € 10 OWII‘!%.“IS correct:
F3 , i | M ASF B Y5l %ol IS AcE’WP(B);tO,me

(i) f(x)is neither one:ffie nor onto = S o

qrFFe T SIRNEY A | ' L
) o | Ifi A @32 B 5 N @ AGB 9R P(B)#0, 9= D)
Flo) e T @ SRS T | v 1 G 5791 ot
(o) e TS TR T | | ‘
| 3R A 3R B @3 s W@ A'C B IR P (B) # 0, 3 TMREE
(ifi) f(x) is one-one but not onto | A A R AT
f(x) 7R = R S0 T .
() e g TR ', o PAIBI= 1 i) PlAIB)<P(4)
: |
f(x)’ﬁq;':'Tﬁ:"Qmﬁﬁﬁ'f':K"’T | |
) £ is o but n@; Sne-one | (iii) P(A|B)2 P(A) fi) None of the above
P, ‘ P goq @bl
() oy = R SR, | e =
£ (x) s RIR | o, TR 08 W
A (Choose th tower! ot RSP
Y ‘ the correct @iiswer /% i/
Choose the correct answer ¥ ) oose : /
( Wwﬂgm@?‘?ﬁ'w%ﬁm/ W% Tealh @z e/ fhrwre aEg)
Revrert e}
/147 [ Contd.
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(8)

(m) The integrating factor of the differential equation

x@i—y=2x2 is
dx
SRFE AT x%‘—y=2x2—mw@wz’a
EECE R RIC xgxg—yﬂxz—aﬂﬂw@wm
LI ECRELICRIE x%—y=2x2ﬁw{a’mﬁwﬁf@

§ eF @ - ) () x

(Choose the correct answer /%% Teqeo] IR Sered/
% ed @R e /e e aea’)

2. Answer (a) or (b) and (c) :
(a) T (b) TF (c)-T T 9
() T3 (b) &% (c)-F TS ICA ;
(a) 7= (b) ST () T TR 2

3n T _1 Ccosx T
_=- 2 then prove that tan =
(a) If <x< 5’ p 1_si

X
>

3m 1A < -1 COSXx T X
_oT T (o3 o 91 @ tan =X
3 2 <x<2, 1-sinx 4+2

ﬂﬁ—gﬁ<x<ﬁ,wlﬁtﬂﬂ‘1¢mﬂtan_lﬂ.s.i=£ X
2 2 l-sinx 4 o
37 L ‘
9fe ——2—<x<§, sl TR aw &
<1 cos.x _n. X

/147

( 9)
Or /73 / 5t / TaT
(b) Prove that
o F @
21 el
FIEE e

cot‘l(———l ok xy] ¥ cot_l(—1 e yz) + cot‘l[1 +zx) =0
%=1 Y-z Z—%

(c) Prove that

2 41 A
N IR @
HREM e T
tan‘ll+éin'1—1— .
2 J10 4

3. Answer (a) and (b) or (c) and (d) :
(@) S (b) AT (c) TF (d)-3 TSI 1
(a) €% (b) TR (c) @R (d)-99 T&I FCA :
(a) ¥ (b) T (c) AR (d) T 1 =1 -

(a) If
A [3 1), gl (1 0)
7 5 01

then find x and y such that A% +xI=yA.

RIE
3 1 1 0
A= . I=
(7 5] [0 1]

(o8 x O y Fiefs ¥ qwe A% + X = yA.

/147

[ Contd.



(11 )

( 10 )
o 4. (@) Let A=R-{3} and B=R-{1}. Consider the function
(3 1] | (1 oj f:A— B defined by f(x)= x—_i Is f one-one and
= R -
7.5 01 onto? Justify your ansWer'. 4
S GPEUER yﬁ‘ﬁ?ﬂ?ﬂiﬂf‘A2+xI YA. x-2
@ 2TA A=R-(3} 5w B=R-{l}. f:A—B, f(x)=
Eﬁ: x-3
A:(s 1) :(1 OJ szalfwmﬁﬁwwwvmw
75 0 1 Togee Afeem 34 |
x I y @ T e A2 + 1] = yA. 2
@ el A=R-{3} @2 B=R-{l}. f:A— B, f(x)=2"

(b) If A and B are invertible matrices of the same order, W
then prove that (AB)™' = B™1A71, 5 FoH0 IGA TG | f TGP IR RS I 27 (ONR
ﬂﬁ‘iﬁﬁ?@m@m/{w B3 AfStoN =, (o=’ 2w Ve el efeem I

- =] a=1" '
1 @ (AB)™! A7 | T @EE A=R-(3}\¥W B=R-{l. f:A-B,
Ift gfo «ﬂ?ﬁiinr'q' c?naW'A IR B -97 Aot e, SregE 2w
el (3 (B _Blath f(x)_x——maaq@amm|fm§mifmmgﬁﬁﬁ
gﬁqﬁqﬁq@wﬁﬁwwmaaﬁmWAmB Tel BRAM FAT? A T st R
arem f (AB)1 =BT'A™
Or /%31 / 5% / Ta Or /1371 / &=l / G

(c) Pro:r-f that the Odiagonal elements of a skew-symmetric , (b) Show that the relation R in the set R of real numbers,
matrix are z€ro. defined by R={(a, b): a < b}, is neither reflexive, nor
21 41 @ RS Mo R T symmetric, nor transitive. 4
ool A1 (3 R-SEe CMerReera SRt [ (et 7 | )

e @ 2 e wiE STt wEE gemn i’ | fisd @ W RI{ :._;ﬂﬁ% Ros  Rems o
R={(a, b): a < b*} sfewaiqm 7=, 2feom 7=, SKames 72 |

(d) For what value of x =
x-9 T T4 A1 (I8 (1 TG YW AK2S R-9 F&[a 5174 R={(a, b): a < b?)

x-Gq (I HMCA &<l | 2SR A, 2ATSST 7F, SKGFEAHS T |
CRATREER R R 3 sHRER SO R oM SRR R={(@, B):a < %)
(¢ 1)(_2 —BJ(SJ:(O)? 0 feftbra 7fYr, Wit AfY, e )
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5. Find % SR Yollowinis ey 2ne) o
o % et <1 (RcceT 1)

s % = F@ (A-@Iea lii%).;

et S feg (s )

6. (@) The volume of a cube is increasing at the rate of
0 cubic centimetres per: second. How fast is the

surface area increasing, when the length of an edge
is 10 centimetres? _

451 T we A4fS (@Ees 9 W (@GR AW wE | fF 2|
e ice Sferedl, e @bl wifeT o 10 CIBRER 2

g5 TIed RS 2fS s 9 ¥ CIFORBE 2| AT | 2|
mem,naaaﬁmw 10 IfBfitmE 2
mﬁwu’ﬂﬁmﬁﬁﬁwm9ma’ﬁ?%ﬁmm
arer| m eRE g @ el fogt Seen W e e
10 GAfemer|

Or / 723 / 9%l / Tar
Let I be any interval disjoint from [-1, 1]. Prove that
the function f, given by f(x)= x+;, is strictly

()

increasing on 1.
PRl érﬂ' I tﬂﬁ S[Eqle] ¥ 3 [-—1, l]a BHIN) Wgﬂ\@l DGt ?fﬁ:']’ C{I’

f(x)=x+%—wwﬁﬁ‘§mw [S oS 4T |

/147

2x2=4

4

7. (a)

(b)

/147

(13 )

41 2ol I 96 S@E g2 qfb [ 1, 1]-99 0 SPRTS | 219 Al
@, f(x)=x+l—aa%rmﬁﬁ‘ﬁwﬁ?fzwma@m
b'e

T <= T 3 Al sReTR g SR SRl [—1, 1] St A |
HIAH @ g, f(x)=x+lﬁ'f§1@mama§m [ 3T SIS TS|
X

Evaluate (any two) : 2x2=4
w4 e 1 (Reprean 4ot) -

T fRef e (- i)

T figa (Srfiasmn 7Fa)

' dx
e
(@) [tan* x dx

an voxl 1 1
(11i) _[e (—)E—-?de

Or/FJT?@T/VWW/QaT

Show that [Jf(x)- g(x)dx=2[;f(x)dx, if f and g are
defined as f(x)= fla—-x) and g(x)+gla—-x)=4 =
medl @ [(f(0)- g de=2[5f(xdx, W f WEg-F
flx) = fla-x)oF g (x)+ gla— x) = 4-51 I KA F91 27 |

aqe @ [0f(x) gl)dx=2[f(x)dx, MW [ R g
f(¥) = fla—x) 9K g (x)+ g(a r x) = 4-<F 7 TSRS F1 = |

et R [[f(0) gldde=2[(fx)dx, & f s g@
flx)= fla-x) 3 g(x)+g(a-x)=4T JEm wrawm = |

[ Contd.




(14 ) (15 )

8. (@) Using integration, find the area of the ellipse M a=i+2j-k Z=35+3‘_5;€, % O - b-«7 i
2 2
x_2+_y_2_ 4 93 9T (o3 R I
Py a b
P SR a=i+2j- £ e bi= 31,+_] 5k, o/ @ — b wRE A
WW—+ —1%3*-{6{1@?11@@%{@@@1 TRt s g | -
b 5 Jio ik it
2 P _1‘__@_ el il (b) For any two vectors d and b, show that|a -b|<|a||b|. 2
P AR — + =5 = e @S CFaw ] A S g g >
a? b2 RGP 751 (39 & W b-4 164 (e @ (@ - b| <1 ||
WWW—-+b = 1 STerE eelrsiy fagm | m—mzﬁ:‘@@aa’mﬁ—aﬁwmec&|&’-§|s1a’||3|.
ST W Yo 4 9 b B s Rl & |3 - b| <[ b
Or /%31 / &%l / a1 1915 (B
Or /71 / w1/ uan
(b) Find the area bounded by the curve y = cos x between R o e o o e
x=0 and x =27. Y 4 (c) Let a—1+4_]+2k b =35 2j+7k and ¢ =2i- j+4k.
=0 SF x =27-3 MGG Y.= cos X I& SST FqI el fefy Find a vector d, Wthh is perpendicular to both d
v L.t | - Ly ¥
391 | and b, and c-d =15. , 4
- ] . PO A A A
xzoﬁm'gx=2n-aﬁﬂtﬂi;yr=cosx"@ﬁm@ﬁ‘\oCﬁaﬂﬁiﬁ &ﬁ‘l?a"&ra’=i+4j+2k,b 2;+7kw‘c’ 2i — j+4k.
- -
fAef e | d_(S30BI E’Wbm@\emmw d=15 ¥@ d
yYy=cosXx EIHEIEL x=0 3 x=2n1 T™oE i v fered |
A A A = I A A A~ ~ ~
SRR gearsty feg QA d=1+4j+2k, b=31-2j+7k 4R ¢ =2i - j+4k.

—>

d =34 d 8 b TeEe T o1F @<k ¢ - d =15 & d (& FCA |
. g @EE d=i+4j+2k, b=3i-2j+7k om
(a) S (b) T (c)-1 T8I T : A, %J ~ A
- b ¢ =2{— j+4k. d ¥ d W b 7 wEmE 4R AW ¢-d =15
() &% (b) T (c)-a9 TS FAL: N
& SRt d @l feg |
(a) 3T (b) T (c) T FTT

9. Answer (a) and (b) or fe} :

10. (a) If 6 is the angle between two unit vectors 4 and b,

(a) 1If a—1+21 k and b 3i+j Sk, then find a wunit and a4+ P is a unit' vector, then find 6. Also
vector in the direction of @ - b. 5 find |a - b|. 2+2=4
5 r 4 Wb@ﬁwﬁaweﬁwmmqmﬁa+baﬁ
qﬁa=1+21—ka=3l+J—5k,@Z@a_g_qﬁ% a
. 4Bl 4T (3T W, (908 O TofT 31 1 o0 | @ — b3 = el 1 |
a7 (o3 el =8 °la-br
/147 | Contd.
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( 16 ) ( 17 )

(b) If a line makes angles 00°, 135°, 45° with the x-axis,

4 @& b «ﬂwﬁﬁee\smwmmaﬁa+bwﬁ3
y-axis and z-axis respectively, find its direction

/ ﬁ@cﬁﬁ@,weﬁqﬁwn 4] F |G - b|-«7 T fefy CBETEE 1
f,' Al % GO (@R x-S, y-OTF A 2-IH (70 AAFH g02ir1'856°
ambﬁwmmewﬁﬁﬁﬁﬁﬁ@mlﬁﬁa+baﬂ S 45° 1 Teol I, TR IR Sered |
e e S S, v 6 @ gl A |d - bl e o G Al x-S, Y- R Z-9CwA o I 90°, 135°
Ll _ G373 45° (1 TeoE 9ed, «F fraeafel (IR e |
Or /=&t / @il / T ot @ g xR,y o z-Rerst W@ 00°, 135°,
(b) Find the foot of the perpendlméllar from the point 450 £ @ SwREEE, 9f o werEE G|
%o Y =l l
(1, 6, 3) to the line R Sl 4 Or /723 / 5« / T
% y-1_z-2 . (c) Find the distance between the two parallel lines
0, 6;.3) e o1 = = $-2 = 22 (IR oS B T A given by
fajefe 41 | 7 =i+2j-4k +\(2i +3j+6k)
-1 _z-2 7 =3i+37-5k
a, 6, 3) e (AT 316_=y2 o RIS IR GG and 7 =3i+3j- 5k + (21 +3j+6k) 4
NS P— WW@WW%@WW
_ _ = 1+ 4k+l(21+3]+6k]
it X =Y 1_2-2 _ian , r=i+2j-
1, 6, 3) 1 2 3 R Wr=31+31—5k+u(21+3]+6k)
fefmdrE fag | 27, Pried T g fered |
11. Answer (a) and (b) or (c) : i ST R STRRFReT 70 e
(a) T (bjm(cj'amﬁ: =1i+2j-4k+A@2i+3j+6k)
- o % 5 2 %, bt
() ®) Ww(c)—tﬂﬁ'mm : @R 7 =3i+3j-5k+pn (i +3j+06k)
| : e RicSCERECESERIGIT
(a)aﬂrrﬁ{b)@(c)ﬁw_@" i _ oy
(a) Find the angle between any two diagonals of a cube 3 - P, B . ) 3j+6k
: r=1 = i+3j+
715 (cube) @B R TUrl 3961 e/ @1 fefy 4 | 5 A_J kb T ) .
5 (cube) G- o = o 7 =31 +3j-5k+n(2i+3j+06k)
G0 TP (C Cleel AT I Tolefs
LRl Sreea fraRR R ST g |

o’ (cube) ﬁ@ﬁmﬁmﬁm@ﬁﬁﬁmﬁyl
/147 | Contd.



(18) (19 )

12. Answer (a) and (b) or (c) : | Or /7231 / =%t / T&t
(@) S (b) TR (c)ITSAFH: (c) The probabilities of , solving specific problem
(a) &% (b) TR (c)-¥ T& TN .} | independently by A apd)B are = and 3 respectively.
) i 5 3
(@) T (b) T (c) rr— &x:? ' If both try to solve tf%mblem independently, then
% | find the probability thtet=-
(@ f E and F be any eye%lts of a sample space S, (i) the problem is sol@;
12;:;’; lerg:;ct arl; (ivL?t'—'Ol:iéE! 52;“ \gt.lere E’ is the ) (ii) exactly one of them solves the problem. 2+2=4
o E % F G “Ar ol 2 S-S B wive 01 1 7, | A B-G3 b1 RO SFPT OO T T TSRl L
omq 9 @ P(E’|F)=1-P(E|F), ¥° E’ (x® E AR R %w —13: T TP IR A TS FOFeNd (BBl FCI, (03
9541 | .
sl ey <1 MWe—
1 E @3 F @I R T W S -ad K wiee 1 9w =, ) ST =
oz 21 T @ P (E|F)= L~ P (E|F), GRIG1 E* 2% E W51 o AN
ofge ST | o . (i) séma BF @A (Exactly one of them) SR
gft TR T B ST F S d s g v 5o dnd e O
T A SEE, Wm 2 P(E’'|F)=1-P(E|F), A ¢33 B-93 7@ &3 n FoFold TN FIR SRS
amgma@Emﬂsﬁa@m| | mﬂm%e%ﬂﬁwﬁwmwmmm
6 S ‘ A, 9 o faefa I —
(b) I PA)=17 PB)=1; and PANB)= 7 then find | . A TRl (ARIC
11 | (i) FTPm TN 2,
P(A|B). 2 -
& P 6 pi5) 5 e plAnE)] | (ii) O g B G ST TN (B2 T |
=17 =77 =T (o® P(A ‘ , ‘ .
| 11 11 11 (Al B) e | A ¥R B3 A T ME G G
saifl | w)y s
) . , | Wwﬁﬁ%m&% B e TEAHATE T A T
i P(A)=~—> PB)=— 9 P(ANB)=— | et
@=11 11 - (ANB)=17, 9= P(A|B) | mm,mm%ﬁammﬁ—
fRefg e | | o .
; < i (i) S wEE S, e
R P(A)= T P(B):ﬁ IR P(AN B):l_i, T P(A|B) e (ii) FaRf @@ (exactly one of them) S AEgAE T
gl ‘ T
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13. (a) There are three coins.

(b)

/147

( 20 )

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, ity shows head. What is the
probability that it is the twd-headed coin?

fofifer ue @b Pge-RRE (RErPle Jo ), FemE Rw
mﬁwmww@ﬁ%a@m@ﬂw@mﬁ{@wﬁg@n
eI Y FORBR b i &R 5% T 9 (TR ¥ | JAO!
fage-RFE @RR TSRl R 2

ot T 7 Fge-RFE (32 o o 1), PSS fw el
TR 557 I 75% o oY =W &R gors e MFRE | qfvzrerd
s Fomfon b FRefio 90 51 M Yo~ oot | e fags- R
TR FPRTO! T ? ;%

A @R AR A @ A (ErERR wRARR @ a),

%&mﬁmam@mwm@%%%m’mwﬁmﬁm
S A EER) 3 ARE wEE T T G SeE 3R

@z’lﬂﬂﬁﬁml@ﬁm@?’ ﬁﬁfmwﬁiw%ﬁm?
Or /73 / 5%/ Tan

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 W;lT“be an easy questior,l i

that it is a multiple choice.question? Bven

e oA TJeS 30051 % T/ 39, 20081 B 31/
¢, 50051 7% TRIFE (multiple choice) W% 4003 i
RIS 2P Q9 AN (question bank) Wy | ICPINT o[l

<51 2ny ARSI TR PR 20 RE AR iy
3 <51 FERITTS 2 I O I W 2 = e

4

(21)

aFem AR WS 3000 m rer/RAn 47w, 2001
e /RN 49|, 500 2w w@fResy® (multiple choice) 9%
4001 <P wReRE doR=—d9l PR (question bank)
WCE | IR (AT G E oA (@@ e orfp vem
26 TERIS! T i «ft GIHIERTS 2r I TS Tl I 2

i T R ST S0 e /R R, 200
e e /AR RAREE, 50 T MR (multiple choice)
S 400 e SRR W T SitmE (question bank) <
AiRmEtEE A SiEee s SRR T SHEER ST
At forg A AR SRR i G Pl S

14. Answer (a) and (b) or (¢} :
(a) 9% (b) T ()3 TSI 0

ey

(a) &3 (b) TR (c)-<F T T 'J%z
(a) IR (b) TT (c) R & - =
(a) I
A= o 2
tan o 0
2

/147

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

o -sind
I+A=(I—A)ES s }
nil_l'_}a cos

Lo
As 62“};: tan —2-

tan ~

o I 1 2 NI S G, (908 (RYed @
cosa -sina
I+A=(-4A

sinot  cosO
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(22 )

B
0-*—tan —
A: : __7‘1 2
tan == 0

g3z [ <35 2 qeed seen Wiﬂ,w IS (@

I+A=(I—A)[C?SOL sin ]
sinot  coso
e
0 —tanE
A= - 2
tan— 0

i) [ o it 2 T Rt Qﬁwmﬁ?ﬁlﬁ
coso. —sina}

I+A=(I—A)[_ I’
sino.  cosa

(b) If
61 -3t 1
4 31 -1 =x+iy
2 B3 1

then find the values of x and y.

7f
6i -3iksl
4 3i -ll=x+iy
20 3 1

@Z@ny—?Wﬁ”fﬁ?ﬁTl

/147

(23 )
T
6i -3i _1
4 3i [K\lj=x+1iy
20 3 Qu
SR X qR y -« T ey vt |
S !
6i -3i 1
4 3i -lj=x+iy
20 8 i
s x R yFr Am fegA )
Or /7% / 9331 / Tat
(c) Using matrix, solve the following system of linear
equations : 6
CTERPPI “Tafecd @o SR AR S T4 :

(TR & RoCs fIoa AL dets ST Tl
ST STEEAT TR T SHHeTEE! HapeTs Wi
xX-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) TF (d)-T TFT 791 -
(@) &% (b) FEAT (¢) R (d)-F TTF A :
(@) ¥R (b) G (c) ¥R () 7 T = -

(a) Find the relationship between a and b so that the

function f defined by
ax+1;-if x<3

'ﬂﬂ:{bx+& if x>3

is continuous at x =3. 3

1147 [ Contd.



(b)

(c)

(24)

fwvfzwﬂmﬁmw:
x={ax+1, qff x <3
bx +3, ;M x>3
W@x=3-@ﬁﬁf§ﬁi’tﬁaﬂl@b—ﬂwwﬁeﬁn
f R TS QERE (RS IR
={ax+1, gt x<3
bx+3, I x>3
Wﬁx:S-C@ﬂﬁ%mamabﬁaﬂmmmm|
fqﬁgqﬁg'qﬁxﬁr@aﬁémé:

_Jax+1, gt x<3
fA= {bx+3 Tg’ﬁi x>3

W@x=3mwmambﬁﬁﬁmﬁ@l

If x= \// =va , then show that dy = y =
dx

ﬂﬁx=m,y
ﬂﬁx*\/—z'fl
qﬁx—\//‘

:'\}acos_ t’ mﬂ@ﬁﬂ@:_y_.
X

Or /731 / @At / wan

If y= Acos(log x) + Bsin(log x), then show that

2 dzy dy

X +X—+
de Y= 0

where A and B are any constants,

(25 )

3fi y = Acos (log x) + Bsin (log x), (7Yt @

2 A

o d°y dy

x22 8 4 x22 4y=0
a2 TEe

© A9F B 5l R £991
7ft y = Acos (log x) + Bsin (log x), (716 @

2
xzi—y—+x@+y=0
dx?  dx
@A A @3 B 1B (@-(FICT £ |

3ft y = Acos(log X) + Bsin (log x), &t &

2
Y:a
de

éﬂaAaﬂi’lBrﬁqﬁmm@mmi

dy
+x—=+y=0
T Y

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

kcosx . i
T-2x it 73

f0)= n B
3) lf X =—

7

T
is continuous at x= o

x_,ﬁffwwﬁfﬁmimk—amﬁcfnmw

kco;x’ < x#-g
m—2X

flx)= p

3, Im x=—

2
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(26 )

x=gﬁwquﬁfﬁamk—a§mﬁffam,@m

16. (a) Find the local maximum and local minimum values of

(b)

/147

the function f given by f(x)=3x% +4x3 —122 +12.

flx)=3x* +4x3 —12x*C32-w7 = R T N SR
e T = T SR .ﬂ%

flx)=3x* +4x° ~12x°cFI2-a1 T BfR woom wRw s
3R IV ARD T (T FCUTN]

f(x)=3x4 +4x3—12x2ﬁ23ﬁ o] LIERCIE SRR 3
IR ST gRfE 7 g e

Or /7% / 943t / v

A rectangular piece of tin 45 cm by 24 cm
. s - m 1s to be
made into a box mtl'%?ljt top, by cutting off Squares

from each corner a.rﬁth folding up
f

should be the side of the square to

the volume of the bo;(;j;js” the maxj

.
qym SR B oY @ A5 &f, x 2 '
orq] T 3o FI W W@ﬂaﬁ A5 %‘;’ﬁz’% A e
o SR AR | PO 36BR ofy 2peq MWW
qRASCB e SIfRY 272 R 2

‘(27)

3o SReFE B =ceg W 45 @R, x 24 AR 1 2B @
T @36 I @D ¢ ST I G A/ W T LA §R IWOF
%ﬁ@ﬂﬂﬂﬁﬂ?l@tﬁﬂe@g@ﬁﬁﬁ%ﬁﬁhﬂﬁwmwﬁa
SRreH IS I ? [*een

T ma "eR fAR aReEd 45 3. B e Em 24 A

TPITE) TREE AAE SEERHR AR TN A S SHRAR
S SR TR W S| aEA i ARmE ST

| R e e ARSI RIS
17. Evaluate (any two) :. 3x0=6
T Refy 3 (Reie ¥1)
= e T (@ )
SrRgSTT W) ¢
g ( o
() [x3e* dx %
O e O
=

(ii) [sin2x-cos3x dx

18. Solve the following differential equations (any two) : 3x2=6
wwﬁ?ﬂ«wm%ﬁ@ (R o)

WWW@WWW@(@-@W@):

TG Frem (Safasran WER)
TeEf At HEE L0 |

. dy _ +y+1 @
(l) y_c_l_xy_,_xy‘!'x y ig‘%

(ii) xdy‘ydx“m

/147
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19.

(b) In a bank, principal ‘m)creases contin

/147

(28 )

(zu) +2ytanx sinx, given y=0, when x =k
3

d
ay +2ytan x = sin x, T WCR y = 0, AfGM x =

wla wla

d %
Ex!i+2ytanx=sinx, )| %y=0, | x =
i =

gy +2ytan x = sinx, ™ a%?é 0, =T x = ~
dx 3
Answer (a) and (b) or (c) 3 J

(a) SIF (b) T ()7 Teq =i

(@) 93 (b) AT (c)-R TY A :

(@) TR (b) T&T (c) T e &

(a) If @ and b be two llmlg%ctors inclined at an angle 6,

6 i
that sin—=—\|a #=b|.
prov that in; 514

PR D I
qﬁg@;ﬁ?wc@aagﬂbmwmq% M T @
Sin_=——|a—b|. ==

I;i'-'""

uousi
rate r% per year. Fmd the Yy at the
value of , if 100

doubles itself in 10 yeaxﬁs (loge2 =0. +6931)
@ e /R T %mwﬁaﬁ@ﬁmz@

A
10 @S WA RS W, o ™ 100 5oy
(log, 2 =0-693)) T Sfed

(29 )

G TKCE A 1 % AR SRAeSI A I = 1 T® 100 B
10 =@ @ fst =W, oA r-@@ ¥H FR Far
(log, 2 =0-6931)

¥+ ARl @R r % g}ﬁﬂ@ﬁiﬁﬁ&lﬁﬂ@lgﬁlOO@

10 SEE B I, @rﬁmﬁ@uogez =0-.6931)
Or/ﬂﬁ??‘/ 5241 / T T

(c) Find the shortest dlstance between the lines whose

vector equatlons are
r=(- t)z+(t 2)j+(3 -2tk and

r—(s+1)z+(23 1)_] (23+1)k 6
W@%ﬂﬁmw%ﬁwﬂﬁmwr@aﬁwq@m
; =(1- t)t+(t 2)J+(3 2t)kw
| r-(s+1)l+: 35-1))- 2s+1)k =1
gﬁ@mm@‘m%@“ﬂﬁmﬁﬁm—%ﬁﬁwaﬁm
\ 7 =(1- t)z+i7t‘—-2)1+(3 2t)k GO
r—(s+1)z+(zs 1)_] (2s+1)k§21|
aﬁg@ﬁma'q”'ﬁd"ﬁ?ﬁ%?@ﬁﬁmmﬁmm
=(1- t)t+(t 2)]+(3 2t)kaw?t
r—-(s+1)z+(23 1)] (2s+1)k

e following linear progr amming problem

20. (a) Solve th
graphlcally 6
Minimize Z _*1‘0 (x -7y +190)
t to the ¢ stramts

subjec ?:j | x+y<8

- x<5

£ %) y<>S

T x+y24
x20,y=20
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( 1)

b1/

Ly1/

ﬁOZ'l- xg__g- =7
W Jo N[e, 2y uonjouny aA1303[qo
anmym &h Areoydess surureldd (@
MQ/&MQ%MQHUO
0<h 0= M
PA+x (O
GsSA
SSx
8SA+x
‘@Emﬁwggﬁgmwugmnm@ﬁﬁgﬂhﬂﬁﬁ
Y061+As-x)01= 7

= ! hiIB
Sk
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Gsx
8shA+x
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I plhikie (£reoTydess) hle) ballfichie Mylicls) b)Y
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