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The. figures in the margin indicate full marks .
for the questions. ' | ‘

Q. No. 1 (a-j) carries 1 mark each | ©1x10 = 10

Q. Nos. 2~12 carry 4 marks each :
[Q. No. 7 has two parts, 7 (i), ()] ' 4x12 = 48

Q. Nos. 13-19 carry 6 marks each 6x7 = 42
‘ Total = 100

Contq,



Answer the following questions :.

Oo 2HQIR] ey faal -

(@) If f:R—> R is defined by f(x)=x2-3x+2, find F(F(x).
. ‘ .

MW f:R—> R SR W GeME Wl =W @ f(x)éx2—3x+2,
oS f(f(x)) Seredt '

(b) What is the domain of the function cosec™! ? | 1

T cosec™! I IfMTTg [F2

L4

3 2 10
i - X+Y = )
(¢ Find X If Y_[l 4] and 2X + [_3 2] " | 1

- AW Y=l::: z] W2X+Y=[_§ g] CSTT X CTerewiol Sfened |

(d) Let |A|=k. If Bis the matrix obtained by interchanging two

rows of A then |B| =7 1

[ TA |A|=k W% B el A 151 X1 Hepea $R i 27,

(@ |B| =7
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.. . ' . 2 3 . e )
(e) Find adjA when A=[1 4}. 1
s ’ 2- 3
adj A TEsd, I A=[1 4] |
(/ Which one of the following is true ? For ‘the real function
x+2 if x<1 1

f(x)={x—2 if x>1
(i)} fis continuous at all real numbers x>1 and x<1
(i) fis continuous at all real numbers x>1
(iii) fis continuous at all real numbers x<1
(iv) fis continuous at x= 1.

x+2 ¥ x<1
f(x)={x—2 I x>1

W@ﬂt‘f»‘t@%ﬁ@?
) T ox>1 O x< 1 A /A AV FRYW AR ARz

(@) oW £ HRCE AR WY x> 1 I A RO
(i) T f A AT WA x <13 I WA | .
(iv) T f x=1 ﬁﬁi@:ﬂﬁﬁﬁ' ‘ E
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(9)  What are the order and degree of the differential equation

d3y 'd2y ’ '
(S4)ee(St) o7 :
2Py a2uY . | : :
=) +x’~’(;g], =0 SRFE AN T iF 9 Tl

(h) Find the unit vector in the direction of the vector g4 where

-~

d=2i-j+2k and b=-i+j-k. . 1

(S8 G+ b I o 0 (R RBTI, T8 @=2i - j+2k uiw
b=-f+j-k ? |

() What is the vector equation of the line passing through the
points (-1,0,2) and (3,4,6) ? - | 1

(1,0, 2) W (3, 4, 6) R TR THA CORI (RTOPR (o3¢ NG
T ’

! () What are the direction cosines of the normal to the plane
z=27? ' ’ o o , 1

Zz =2 INCAI eI iR Rame
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2. Let L be the set of all lines in XY-plane and R be the relation in

L defined as .
R={l, 1) :-1; is parallel to Iy}, .

Show that R is an equivalence relation. Find the set of all lines
related to the line y=2x+4. , 3+1=4

R T L, XY ATOTS 43| AR ([ ARG | L RSO R FTHCG! A0 49
R={(l, Ip) : I I Ip T }| (TYSH @ R <61 IV F7F |

y=2x+4 @R TS FHHETS T @R D! B

OR / 44!

Show that f:[-1, 1]—> R, given by f(x)= > is one-one. Find
o ‘

the inverse of the function f:[-1,1]—» Range f
. : 2+2=4

oedl @ f:[-1,1]-> R, ,f(x)=-xf—2 FEC DI |

o f:[—1,1]§ Rangefwﬁﬁwﬁaﬁ@ﬁn

3. Prove that ' 4 - 4

o ¥ &

© tant Vl+x-V1-x =—7£--1—cos’1x 1 <x<1
A\ Vlrx+d1i-x) 4 2 ’ o~

28T MATH ‘ [5] Congi.



OR /%44

Show that | S . ' 4
et @
sin™! +cos'li+tan’16—-=7t

13 ) 3

4. Express the following matnx as a sum of a symmetric and skew-

symmetric. matrix. _ ’ 4
3 3.-1
-2 -2 1
-4 -5 2

wﬁm@aw@mﬁmﬁswmﬁwwﬁ@cﬁwwmﬁ
o !

3 3 -1
-2 -2 1]
-4 -5 2

OR /&%t

~4 .
If A= [3 ] then prove that A" = [1 +2n n ] where n is any

1 1 n. 1-2n |
positive integer. | 4
- T A=[31 ’ﬂ s e @, A" =[1+2" ,1‘_42"n] TS n B
e FHYH | |
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5. If x2/3+y2/ —a2/3 find I‘g . ’ 4

. - d? .
T 23+ y?® = g3, o3 E’Z Refa WI

OR /&<

42

If y= (tan.“l‘x)2 , show that }(1 + x2)2 % +2x(1'+ xz)-g%—z =0.

% y=(tanx)’, oreedt @ L+ x?)” %+2x(1’+x2)%—2=0.

6. State Mean value theorem and verify it for the following function :
flx)=x? for xel2,4]. , 1+3=4

ﬂmﬂ%ﬂm%ﬁﬁmww@ﬁ mwmmmm
.wo

f(x):x?, e xel2,4] |
| 'OR / @2t

Find the equation of all lines having slope 2 and being tangent to

the curve y+ 2

=0. ' ' 4
- x=-3

fs=o TR AR = AR SRS 2 (N I @ TN St
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7. Evaluate the following integrals :

wmw%ﬁ\qﬁ
fx(logx)2dx ‘ o , .4
" oR/wet
J~ xdx .
(x=1)2(x+2) S | . 4
o -
| (i) Ilogsinx_dx . 4
A . .
| OR/ wet
? ”x3—,xldx' - a4
2 .

8. Form the differential equatlon of the family of circles touchmg the
y-axis at origin. - 4

ymﬁﬁﬁ@“ﬁquﬂﬁmﬁlﬁawaﬁwmam

OR / @4l

~ Solve the differential equation sec xtan ydx+sec y tanx dy 0.
4

sec? xtanydx + sec? ytanxdy 0 WMW&HW%H
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10.

Solve the differential equation :

(xdy ydx)yszn( ) (ydx+xdy)xcos(y)

o e AR T SR -

(;cdy ydx)ysm[ J (ydx+xdy)xcos(y)'

Find the area 'of the triangle with vertices (1, 1,2), (2,3,5) and

(1,5, 5).

o | 4
ot Frgem TRq @D (1, 1,2), (2,3, 5) % (1,5, 5) mﬁwwﬁ
et

OR/ W%t

Prove that ( 5) (a+5)=|&|2+|5|2, if and only if &b are !

perpendicular, given @=0, b=0.

W‘Tﬁl @, (a+B). (a+b)-a 2+|B|

7y, 9 a=#0, b=0.
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11.

12.

Find fhe shortest distance between the lines
i"=(1’+2]’+1€)+,1 (f—j’+l€) and . |
F=l2i- -k )ruRi+j+2k). | | 4

Fe(i+2j+k)ea(i-j+k)

F=(2f-j—l€)+,u (217+]’+21€)
IR 7O e e 1@y Sivedt|

OR / @24t

Find the direction cosines of the unit vector perpendlcular to the
plane r. (61 -3j-2k )+1 =0 and passmg through the origin. 4

T R MR @7 (67-37-2k ) +1=0 Waﬂﬁ“i@mr—%m
IR Sfenest |

'!

A die is thrown twice ‘and the sum of the numbers appearing is

observed to be 6. What is the conditional probability that the number
4 has appeared at least once ? 4

<1 gl @R Rew w11 25 iR [ERRe cvna’tmﬂnfb‘ﬁ QT 6 Cofrt
T | S RS AN 4 RGB! (ARE 5T TSRS Refr 741

OR / @123

Bag I contains 3 red and 4 black balls while another Bag II contains
S red and 6 black balls. One ball is drawn at random from one of

the bags and it is found to be red. Find the probability that it was
drawn from Bag II. 4

AYAIT (S 351 T8 SF 451 &t 761 SR T FOA S 551 I8 %
65! T4 J& LR | IYDRSIR Bt T REAF @4 (IR “4a1 it 2 S
e T8l cﬂmﬂ’anamﬁ@mammwcwwﬁ@ﬁ‘ﬁwu
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13.. Solve the following system of equations by matrix rpethod : o
‘ 3x-2y+3z=8 |

2x+y—-z=1
 4x-3y+2z=4

woTe Rl T APV Gl *afSe Fae T &

3x-2y+3z=8
2x+y-z=1 S
4x-3y+2z=4 ‘

‘OR/ @133t
Show that - . - | 6
el @ *
x x? y+z

y y2 z+x
2

- (g-2)e-)x-yx+y+a).
z z° x+y v , o .

14. Find the intervals in which the function

f(x)=sin3x, x e [0, f] is ' 3+3-g

(i) increasing

(i) decreasing.

# s £(x) = sindx, x i (0.2] e

i) IR ?
(i) TN LI ?
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. OR/9%d
Find the maximum and mmnnum values, if any, of the fbnowing
function : ' ‘ 6
f(x)=sinx-cosx, 0<x<2r
R TR AR % Y Wiw, I e, ThRe ¢
f(x)=sinx-cosx, 0<x<2x
.6

15. Evaluate r(xz —x)dx as the limit of a sum.
] . ‘

j:(xzéx)dx o B AT SR Roteet et 2R S Sfed

16. Find the area of the region enclosed by the parabola x? =y, the

line y=x+2 and x-axis. 6

WS x* =y, @ y=x+2 OIF x-AFL WA cwa1 I et
OR/ 933t

Find the area of the region enclosed between the two circles :

AP+y?=4 and (x-2 +y%=1q. 6
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Pry’=4 ¥ (x-20+y*=4 T© LgEd ﬁj@a'f SRSl CFas ifer
fenedt | | ,
R
_17. Find the vector equation éf the piané passing through the
intersection of the planes 7.(2f +2j - 3k)=7, 7.(2{ +5j +3k)=9 and

the point (2,1,3). 6

F.(2f +2j-3k)=7 W% 7.(2f +5]+3k)=0 TS T For A A
oI (2,1,3) R TR @R FeeidR (931 et Sfedt

OR / =2t

Find the equation of the plane which contains the line of intersection
of the planes 7.(+2j+3k)-4=0, 72i+j-k)+5=0 and is

perpendicular to the plane F.(S{ +3j- 6IE)+ 8=0. 6

_F.({+2j+31§)-4=o W% 7.(2f + j—K)+5=0 FWoH TIH SN -
TR TR W 7.(51 +3j - 6k)+8 =0 TCAR AT AT AASALT ;o

FNFR Sfeedt |
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18. Sglve the Linear Programming Problem graf)hically:
EIRT FACIT wor R eralfik AR siem Bl 5

Maximize and Minimize z=6x+3y

subject to 4x+ y = 80
x+5y > 115 v
. 3x+2y < 150 o = : I 3

. x>0, y=20. - 6

Z=6x+3y ammaﬁﬁw%ﬁm‘f
TS 4x+y > 80 ’

>
x+5y > 115
3x+2y <

x20, yéO.
OR/&2q - | .

- Maximize and Minimize z=800x +1200y
' Subject to 3x+4y < 60 -
x+ 3y 30
x20,y=20. ©

Z =800x +1200y ‘¥ 5k &% AT W Threa]
I . ’

<
<

3x+4y < 60
x+3y <30 . -
x20,y=0.

6
3
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19.

Find the variance of the number obtained on a throw of an unbiased
die. . : 6

oS auef® B Fewsl SR ol IR e el b |
OR / @24l

A and’ B throw a die alternatively till one of them gets a ‘6’ and
wins the game. Find their respective probabilities of winning, if A
starts first. , 6

A SIE B (1 G5 o 2o fPgs fieme Rees 6@ WIS (oSt aom
6 % cueTN fritsices Rowel o offl AT | I AW AR WIS IR Cors
MW@WWW?WWW@

&
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