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1.  Answer the follow?ng- questions : 5 - 1x10=10

(a)

(b)

(c)

(d)

Let A={1,2, 3}. For x, ye A, let xRy if and only if x>y. Write down

R as a subsect of AxA.
. -.)

@ A={1,2, 3} | x ye AT, SOl nytrfﬁm'«frf%wa | R A32foeo!

AXA T TR fEpicet ol :

What is the domain of the function f (x)= 1'2 ?
x_
f(x)**‘“—z ToE Sincsg & ?
4
If (5 -2 1) {2 |=(35), find x
7
: 4
(5 x 1)|2|=(35), xR AW et

7

s AR

For what value of x, the matrix ( . J is not invertible ? .
] - 1

; 2 3

x—@aﬁsww,maw[ £ 1] AT w57 2
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(el MMAisa squalre matrix of order 3 such that [A|=5, find |A-adj A|."

A Bl 3 Tres 15 GTere® A |A|=5. (5 |A-adj A| T T Sfered |
A1 A
(). A lunction f:R — R is defined as follows
x, if k<l
Sfx)=1

(513 if x>1

Which one of the following is true ?
; EPLLT
() S is continuous at O and 1.

(i) [ is continuous at 1 and 2.
(it} [ is continuous at 0 and 2.

(iv) fis continuous at 0, 1 and 2.

Bl T [ R R SN e I WEl i,

x, ¥m x<1
f(x)={ '
(77 LD AR xS

T D] O oTe 7 _

(0 fw:dw;ﬁﬁwﬁfﬁm

(i) fﬁlmzﬁﬁswﬁ%y
(fii}.fAWOWZﬁﬁ_\ﬂWﬁfﬁﬁ[l -
(iv) f‘@?ﬂo.l'\'m?&2ﬁ"'@€ﬁf_ﬁ‘ﬂl_\
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() 'Which one of the following is true ?
For the [unction f(x)=cosx,

() [ is strictly decreasing in (7, 27)
(i) [ is strictly increasing in (z, 275)- |

(@) S is neither increasing nor decreasing in (7, 27)

T f(x)=cosx OR AW W (G B 7wy 2
0 (7, 2r) SEE6Te, f AFcoe gome
(@) (r,27) TGS, f ARvooE 5@

(@) (z,27) STEEETS, £ ILUEA T2 e QI 72 |

() What is the unit vector along-the vector g = 2i —3}' +6k ?
(S .d=2i - 3]+ 6k = v o7 (o357 [F?
()  What are the direction cosines of the normal to the plane

3x+2y—-3z=-87

3x+2y—3z =8 e WfeTRa f=iipcalq e

{j) What is the equation of the xy-plane ?

XY-TTSEG Tieae] & 2
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. Show that the relation R in the set Z of integers given by,
R={(x,y): 5divides x—y} is an cquivalcncc relation. Find the set of all

elements related to 0. . S : . _ ' 3+1=4

t

el @, s SRR RS 7 w7,
D : YLl
R={(x,y):x-y, 5 I Feteg } «bI 7I9en 51¥= | O q o151 7R L3 CIAN@T
TREOHT BTG |

t [ X3

OR / @2t

A function f:R — R is defined by 'f(x)=4x3 +5, xe R. Examine if fis

one-one ahd onto. : 242=4

Gl T R s R SE N G Wl i
f()=4x*>+5, xeR -
S TG G O SRS T A5l 2R 4 |

1

8l If sinh1x+sin'ly+sirf z =rx, prove that

|l'¢

' xx/1~x2,+ y\[l—yz + 2\/1—22 =2xyz -

1

I sin P x+sinty+sinlz=x, o = @

xw/l—x2 +y\/1—y2 +2w/1—z2 =2xyz -
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OR / g4t
Prove that,
1 5 =
lan 1—~+z‘.an 1—1—+tan 11
5 17/

- 1) (T,

T Tty fon Pl tan !
5 : 7 3

4. If A=

8} a4
( ] show thal A% -5A4+7I=0. Hence find A~ 2+2=4
-1 2 .

3 1 . ’ .
( A 2), e @ A2—_5A-g7I:O i 2o AT Bleed) -
OR / 93t

Using clementary row operations, find the inverse of the matrix

o' i, 2
T 2 ety A
1wy
CTferE =19 2feral I7ge o7
0 1 2
L 9 3
S I |

@Wﬁmﬁﬁw%ﬁﬁﬁfl_ : : |

26T MATH [6]




Show that f(x)=|x-3]| is continuous but not differentiable at x=3.

2+2=4
oredl @, T f(x)=|x-3|, x=3 fe wkitm e skt 75 |
OR / &34
¢ dr
= - log x _J
If y=(sinx) -+ .o Rt 4

Find the point at which the tangent to the curve y =+4x—-3 -1 has its slope

2
3 Also find the equation of the tangent at that point. o 242=4

: _ ; 2 A e .-
y=+Vax—3 -1 359 & [{gs, =feq gers] 3 T2 S iR RLOTS ™t A=
Tlered | '

OR / &€

State Rolle’s theorem and verify it for the following function. 1+3=4

fx)=x>+2x=8, xe[-4,2]

Lo TAANTGR S Tl T T TomE CFae T2 Torel A= < |

flx)=x*+2x-8, - xe[-4,2] .
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7. Evaluate the following integrals : il & , 4x2=8
ol el A Blerey ;o
: % o SN 2
(@ j(sm x)" dx
OR / &4

dx
I (x+1) (x+2)

n/
(ii) jo/‘* log (1+tan x ) dx

OR / 941

J-ff X—Sinx di

0 1+cos?x

8. Solve : : 4
T A

—~ +y=x
R y
OR / &<4]

Form a differehtial equation by eliminating the arbitrary constants aand b
from '

. y=e*(acosx+bsinx) 4
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y=e"(acosx+bsinx) TE 2@ AT 47F a % b AR DR SRE TR
Yleredl |

9. Show that the family of curves for which the slope of the tangent at any point

x*+y?

. -T 2 - [
oy is given by x fyz:cx- 4

(x; y) on it is

C”—‘?I@Eﬁﬂ (x, y )ﬁ“ﬁf%ﬁﬂﬁ?{

9|

10. Find the area of the parallelogram whose diagonals are given by‘the vectors

A=3i+j-2k and b={-3j+4k. S

A=3i+j-2k % b=1i-3j+4k 90 AN [0 9 T, ANTRTOH Fife
Thiedl |

OR / 9241

ped
b -
sl

+b I =ld—5], show that d@ and b are perpendicular to each other.

+

== @<b|=|a-b|, cors oryedl @ @ W b oA

11. Tind the shortest distance between the lines whose vector equations are
-’=§—j+21€+/1(—25+j_+312) and 7=2{+3j-k+u(3i -2j+2k) 4 4
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F=i-j+2k+2(-2{+]+3k) =i F=20+3] ~k+u(30 — 2] + 2k ) @RI yoleiq AT
IRESERSSRCIECE

~

OR / <A1

Find the acute angle between the planes whose vector equations are

F-(20+2j-3k)=5 and 7.(3i-3j+5k)=3 | 4

7-(2012j-3k)=5 <% . (31 -3] + 5k )=3  Twe! g e 24 (<PTICT Tt |

12. Two cards are drawn successively, without replacement from a well-shuffled
' pack of 52 cards. Find the probability distribution of the number of aces,

4

52 STl OIS q&iel i izt 4 bR 72 oA GHMEF 1o it
Ol 241 | (Bl A Teifel 9% Fefy ==

OR / g4t

A box contains 2 gold and 3 silver coins. Another box contains 3 gold and
3 silver coins. A box is chosen at random and a coin is drawn from it. If the
selected coin is a gold coin, find the probability that it was drawn from the
-second box. ' . 4

95l AFLS Kol mwm%ﬁﬁaﬁmqmwimwﬁm%%ﬁm TS i fo6 <ol
a1 02| AT <61 AR (@RI T O SleiEt B m et 29 | 1 R © JHICH!
Gl U1 7, COR e ol Sl AeeBeRl @hE SRt B |
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13. Prove that

o =

o AR

o 7/32 ¥ |=la-BB-Ny-a)a+p+7)

Bty wwral . a8

OR / 9241 < *

Show that
et @

1+x 1 1 ,

1 1+y 1 :xyz[1+-l—+i+l)

EHALE A2
1 1 1+ 2z ;
xEQ, Y20, 2Zzx=0 6

14. Answer any one :

Rzt @b Teg Tt -

(@ Find the maximum and minimum values, if any, of the following
functions. : 3+3=6

WW@%W%W,@WW@@

O fl)=3x*+ 4x® -12x* +12, xe R

W g(x)=-xlogx, xeR
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4x% +1 ' y
(b) Find the intervals in which the function flx)= = x#0;is

() increasing,

(i’i) decreasing 6
& wrgqeTe

4x? 11

S(x)= == x #0 FEEH!

() I 7S,
(i) ZEIE B¢

15. Find the area of the reglon in the first quadrant enclosed by the x-axis, the

" line y=x and the Clrcle x> +y —32 : 6

XE, Y= x @GR X2 Fy® =32 793 e waN e 9w CFACHIT P
Thredi|

OR / w23t

Find the area of the region common to the two circles x> +y®=1 and

(x-1)*+y%=1. 6

x2+92‘=1 R (x=1) 2+ y? =13 702 SMeq Tovmsiy CW?W%{ %ﬁ\‘iﬁl
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16.

Y7.

Evaluate - J.Oz (x2+1)dx as a\lir.nit of a sum. : 6
[} (62 +1)dx == e T Rt ok <@ T Sfred |

L]

Find the vector equation of the plane passing through the intersection of the
planes . (2{ —j+2k ): 2 and F.(3i+j-2k )—:' —2 and perpendicular to the

vector @ =5i —2j + 3k . ; 6

Fo(2i-j+2k)=2 @ 7- (30 +j -2k )= -2 7o g <500 w0 @=IE e @i

W% (39 @ =51 —2j + 3k T THSIE I FNGeTE (OF A< Bened |

OR / &<

Find the equation of the plane that makes intercepts a, b and c on x, u and
z-axes respectively. Also, if p is the length of the normal from the origin to

this plane, prove that

1 2
Toei= =g ‘ 3+3=6

X, ym@z—mﬂw a, b S& ¢ @I E I AN FAAFIACT SETSA| | e

el FoeTg 19y p O 26 A9 € @

1 1 1 1
—_ =

. a2 b2 C2 p2
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18.7 Solve the following linear programming problem graphically.

R FAIE oo | @RS e T sman St

Maximize and minimize Z=38x+2y Y

subject to constraints x+3y <60
ety 210
X sy

x, y=0

Z =3x+2y I AE® T FRY TN T T

x+3y <60
xX+y =10
X sty

X, -y-=0

OR / q3

Maximize and minimize 7z - 5x+ 7y

subject to ¢ X< 4
3x+8y < 24
10x+ 7y < 35

x )z, 0

Z=5x+7y I A® W% FAT T Sires) T

xX+y< 4
3x+8y < 24
10x+7y <35

X,y 0
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5. The sum and the product of the mean and variance of a binomial distribution

are 24 and 128 respectively. Find the distribution. 6

€37 27 T A O IR (5P S AT TN 24 R 128, To061 w74 |

OR / 93

If a fair coin is tossed 10 times, find the pi‘obability of getting
() exactly S]X heads.
(i) at least six heads."

(iii at most six heads. 2+2+2=6

<51 e @l 10 3 Ty TR0, oo fal @l Tl e, are
@ 0 651 Jo =iy =0
(i) s FIe 601 e ofld 27 |

(i) 23 &R 6561 Y@ =Ny =7 |
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