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1. Answer the following questions : i~ 1x10=10

o4 ANAIRT Tel A ¢

(a) State true or false :

g (7 Sog &1l 3

Relation R in the set of pbpulation A of a town at a particular

time given by R={(x, y): x is husband of y} is reflexive but
not symmetric.

aﬁﬁ%w&@mw&%mﬁA@m@mﬁm
R={(x,y): x y 3 Mikes } dfewnin e aferm =3

(b) Write the condition of coplanarity of the lines r; = a, + Aa, and
Fz == Bl + /152 .
F =) + Ad, % 7, = by + ub, @AY (3 A0S (AT 5SCo! &1 |
() Given s={1,2,3,4}. Find f ! (if exist) of the function f:s > s
defined by f={(14,),(2,3) (3,2), (4, 1)}

faa oz s={1,2,3,4} 1 f:s—>s W ERT
f={0,4)(2,3),(3,2), (4, 1)} RO [ e (af wiw).

Q"A', for some ne N .

1 2
d If A= _ then find
4 2

1 2

‘ﬂﬁA=[ Jmﬁm nelN @ |2"A| Sfeqr)

4 2
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(e) Find the second order derivative of the function logx with
respect to x.

x ACE log x ToWR RO T SRS Gored |

() Find the maximum value, if any, of the function f given by

f(x)=x* on [-2,1].
[-2,1]® f(x)=x TWOR Re 7, 7H g, Thre

() Let @=i+2j and b=2i+j. Are the vectors a and b equal ?
Explain.

@ TA G=1+2] A* b=20+]| a S b (ST TN WH ? [
|

(h) Find the distance between the two planes 2x +3y+4z =4 and
4x+6y+8z=12.

2x+3y+4z=4 qF 4x+6y+8z=12 FIOA YU &I YI¥
Tfered | | |

(i) If Ais a non-singular square matrix of order 3x3 such that
ladj A|=36, find |A|.

2z A @B 33 TR SR 39 GTREF 2 A0S |ad) A| = 36, (0
|A| 3 5 Tt |

() Differentiate sin?x w.r.t. cos®x.
cos? x AATE sin® x I TG Gl |
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. N . . |
Draw the graph of inverse trigonometric function f(x):COS X -

2.
Also mention its range and domain, 2+(1+1)=4
ﬁﬁ‘sﬂﬂ @W‘Tﬁ'@ﬂ e f(x) = CO0S I x 9 Cc_'['?[ WG ?IS?H | WW 3-‘-”71 ;‘r:!’l;t
e WffcFg SUE |
Or/ g
Find the principal value of cos™'(~1/2). Also evaluate
tan‘l(@)—cot'l(— \/5) D+0=4
COS_I(_ 1/2) I 3 N Sfere | ﬂﬁt@'tan"l(@)—cot'l(— \[3_) 7 5 fFefa <=4t |
3. Answer (i) and (i) or (@) and (b):
Tes (i) A (i) FLA (a) = (b) 3
o 4x%3
G If f(x)=6x—4 , x#2/3, then show that (fo f)(x)=x for
all x=#2/3. . 9
4x +3
A fO)=c——7, x#2/3, (0T (TYSA @ T x#2/3 I A@
(fof)(x)=x.
(ii) Find the slope of the tangent to the curve y=3x2—4x at
X = 4 . 2
y=3x*-4x 394 x =4 RMo WWW 2RO Tfeeq |
Or/ 924
(a) Give examples of two functions f: N — 7 and g:.Z - = such
that gof- is injective but g is not injective. 2
TR [N > L T gD o D AR fR e go £ oo,
g g SiIaws 72 |
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(b) Find the approximate change in the volume V of a cube of side

x meters caused by increasing the side by 2%. 2

— o - . o © oo ~ Z _"_”/__,
51 TR 2ferh] B x fiom 1 Wife 2%3MMb0E Trea V a Tma AEd o =6
|

Find the points of discontinuity of the greatest integer function
defined by f(x)=[x]|, where [x] denotes the greatest integer less
than or equal to x. g
T7ET S4e TR weEl G T @ f(x) = [x], T [x] @ xeiE T A A

~ —
.

726 TNE AL IO | TR RiEeR ASCl 99 Crigdl|

Or / 941

Find the value(s) of k so that the function fis continuous at x=7/2,

Caa x # 72
where f(x)={7-2x’ .
3 s x-_—/'T/Q
x=7[2 Frge f e SR X kT W OEed 79
kcosx
— 2
flx)=47-2x" X2
3 3 x=7[/2
Evaluate : .
T fefa
2,
I—ZJC—Ll—dx
x°-5x+6
Or/ 9241
'f xdx
' 4
01+smx ‘ |
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6. Find the area lying between the curve y° =4x and line¢ y=2x.
4

!

Y =4x IF OI% y =2x RLIGIE et (wad Jifer Oeredl|
Or / 94l

The area between x = y2 and x = 4 is divided into two equal parts
by the line x=a. Find the value of a. | - ' 4
x=y* IF R X =4 IR NI (FF IR x = a IO
oI I Sie fiew o3, cofent 2 a 9 Wi [ef 01

7. Write the order and degree (if defined) of the differential equation

2_\° 2
[ﬂ} +(%) +COS(%j+1_—_o. Verify that y‘=\/1+x2 is a

dx2

luti f the diff tial ti Y __x
solution of the differential equation "5 =77

7 . . 1+1+2=4

2_\5 2 |
(Ei__;g] +(_Z_Zi) +COS(%)+1=O WWWWWW
dx X

d
(=% =) &2t | e 6 @ y=vi+x?, d)yc= xyz SR AN

1+x

GGl AL |
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sy

Or/ 924

' L
v )

Find a particular solution of the following differential equation
satisfying the given condition : 4

2 d
x(x ‘1)Ey=1 ; y=0 when x=2
OeTS Al SR ANFREHR Ave 5% Fra I Geio! [iesg Axtam S 2
d
X(xz*l)a=l : y:O Cﬂ'f:\f_)ﬂ"[ x=2

8. Show that the family of curves for which the slope of the tangent

-2
x2+y

2xy

at any point (x, y) on it is , is given by x? - y* = cx, where

c is an arbitrary constant. ' | 4

x2 -l-y2

et (@ 6t IF IR RE /Y (x, y) © e e=erel oy 20

S TR 77 %2~y = ox, TS ¢ <l A 4T

Or/WQI?T‘ '

dy

Solve the differential equation (x + 3y2) Y (y>0) 4

(x+3y2)%=y (y >0) oR@e] ATEEITH! T4 3 |

34T MATH [7] Contd.
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. , - 4 - Find a vector
9. Leta={+4j+2k, b=3i-2j+7k and ¢ = 21 - j+ 4k
3 . . » "a =15, 4
d which is perpendicular to both @ and b and ¢

. i Geak | d (SFAT
WA a=i+4j+2k, b=3i-2j+7k I G=oi-j+akld

a Wk b TSR el oy Wi d.d =15 20, d ofaredt |

nes that passes

10. Find the vector and the Cartesian equations of the li .

through the origin and (5, -2, 3).

TR W= (5, - 2, 3) R o™ Q@i @4R 1 O BTG A et
11

Or/ 9l

Find the vector and Cartesian equations of the planes that pass

through the point (1, 0, —2) and the normal to the plane is { + j -k .
' 4

TS (ST W= FIOEGT AT Bfereat R (1, 0, - 2) R Moo 3 =i
IR €7HIS | 4+ j-k (O THOR A |
11. Find the values of k so that the lines

1-x 7y-14 z-3 7-7x Y-S5 6-z .
3 "o - 2 and 3k 1 3 areat right angles.

4

l-x 7y-14 z-3
3 2k 2 e

k 3 = Tereal ans

7—7x=y—5___6—z
3k 1 3

(RG] &9 23 |
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12. An unbiased die is thrown twice. Let the event E be ‘even number
on the first throw’ and F the event ‘even number on the second
throw’. Chéck the independence of the events E and F. 4

o1 Y AMITS YR wforiz (5 e | 1a1 7', 22w werw Fon A (oA qoIH!
E 9% &1 WieTe 300 M) (oift SGieHl F | E S F 3 Fogei 2R 74 |
13. In answering a question on a multiple choice test, a student either

3
knows the answer or guesses. Let 2 be the probability that he

' 1
knows the answer and 2 be the probability that he guesses.

Assuming that a student who guesses at the answer will be correct

. I _
with probability e What is the probability that the student knows

the answer given that he answered it correctly ? 4

=2 R AR 24 Te FEICS Gom ZaR CE0! RGN TR ¢ SRl 62150
p : . 3 ,

RS | (] T YA GEH! T STl Pl meﬂwﬁwwﬁa

—lwﬂmﬂwm%—aw Wﬂ@ﬁﬁ—qﬁaﬁmﬂﬁwm
w7 IR, (9% (9€ NWWWWW ?
Or / &3<!

A coin is biased so that the head is 3 times as likely to occur as
tail. If the coin is tossed twice, find the probability distribution of

number of tails. 4

51 st @1 1SR AR Ty, FECET pEel 3 61 (T Y el T el =R
2 SISl A5 Slered |
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14, Answer (i) and (i) or (a) and (b):
G&T @@l (i) W (i) DY () S ()3

() 1f A and B are symmetric matrices of the same order, then
prove that AB is symmetric if and only if AB= BA. 4

A SR B B! I3 IR fers GNeaer 20 mvj\xnmAB% 4G 7'
I W itz AB= BA.

(i) Construct a 2x1 matrix A whose elements are given by
a; =2i-j, Write A'. 1+1=2

@Bt 2x1 cﬁmAmwmcmﬂﬁ-nwa =2i-j 1 A @

Or / g2t
X y X 6 4 x+y
(a) Given 3 = +
z w -1 2w]| |z+w 3
Find the values of x, y, z and w. 4

frat =ieg

x y x 6 4 x+y}
3 = +

z w -1 2w Z4+w 3
X, Yy, z 9% w A AW fFfa T4

(b) Give example of 2x2 matrices A and B such that
AB # BA. 2

2x2 (GA A GR B Tuizadd 7 a0 AB = BA |

34T MATH [10]
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15. If a, b, ¢ are positive and unequal, show that the value of the

determinant 6
a b c
A=|b c

a b c
A=|b c a| Y|
c a b

Or / 92

3 2

For the matrix A ={ }, find the numbers a and b such that

1.1

/

A2 + qA + bl =0 where I and O respectively are identity matrix and

zero matrix of order 2x2. Also find AL, 4+2=6

3 2 |
A=|i }WWWQ@@IaWbWG@TWA2+aA+M=O
1 1 |

o | O 0 TC 2x2 WAE OISR GTereT Oi% ¥ (TR | S9Ce Al
Tfereat |
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16. Answer (i) and (ii) or (a) and (b):

e I (i) | (i) TR (a) = (b) 2

) Find 4y 1
() ind =%, w1.ere

. 2 .
sin"y+cosxy ==k, kis an arbitrary constant. 3

dy e i 2
™ Tfeveql, @ sin Yy+cosxy=k, k <o qmioer 433 |

B 2
() If y=cos lJC, find d_g in terms of y alone. 3
dx '

_ 2
;M y=cos™ x, SR y I Mipe ii_lzf Tferes |
dx,

Or / g2t

. dy dy
Find ax o Tlenea ) 8 © 4+2=6

(@) (cosx)! = (cosy)*

) x=a(0+sing)
y=a(l-cos0)

17. Find the values of x for which y=x2 (x—2)2 is an increasing
function. 6

xR Ay = 2 (xc-2)2 TG < IEI T 2 Sl

34T MATH [12]
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Or | @<
() Show that the function given by f(x)=sinx is strictly

decreasing in (z)2, ). 3

e @ f(x) = sinx IRl [fFe T (7/2, 7) © OO A

(@) A balloon, which always remains spherical on inflation, 1s
being inflated by pumping in 900 cubic centimetres of gas per
second. Find the rate at which the radius of the balloon
increases when the radius is 15 cm. 3

<1 (T TGS (AR 0 A | A (e 900 T (& (o7 AT
IR @O el 2| @ e [ 2w I = SR qon
JeE 15 & . |

18. Evaluate : (any two) . ‘ , 3+3=6 -
o efa =t ¢ (Rt got)

J- Jtanx .

SINXCoS X

()
1 x2

i) |xe"dx
0

(iii) Jx (log x)*dx |

19. Find the area of the triangle with vertices A(1,1,2), B(2,3,5) and
C(1,5,5)- | G
<51 frowe AR TAE A(LL2), B(23,5) W C(L5,5) T
fareers I TeTed |
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Or / @134

(i) For the given vectors &=2f-—j’+21€ and b=-i+j-k> find

the unit vector in the direction of the vector a+b. 2

G=2i—j+2k SR b=+ -k (S5 fEl @izl G+b (FFPW
e @3 (SFH! Tiered |

(i) Show that the points A(-2,3,5), B(,2,3) and C(7,0,-1)

are collinear. 4

MYe (T A(-2,3,5), B(1,23) W C(7,0,-1) R0
R | '

20. Solve graphically the following linear programming problems: 6
RE FRICTR oo (3RS atafie SEEmIGR A 4 ¢
Maximize and minimize Z = x+2y
subject to

x+2y 2100
2x-y <0
2x+y <200
x,y=20

Z = x +2y I A% O FEAE I Tleredt T°©

x+2y 2100
2x-y<0
2x+1y <200
x,y=0

34T MATH [14]
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Or | G4l

A merchant plans to sell two types of personal computers—a desktop
model and a portable model that will cost Rs. 25,000 and
Rs. 40,000 respectively. He estimates that the total monthly demand
of computers will not exceed 250 units. Determine the number of

units of each type of computers which the merchant should stock
to get maximum profit if he does not want to invest more than

Rs. 70 lakhs and if his profit on the desktop model is Rs. 4,500
and on portable model is Rs. 5,000.

6
qE FINE oS T4 W= AR 72 43R Tf@ss FAToR I
S{fREEE] T TN AFSTHIR W @ 25,000 TF WiF 40,000 T | (9 ARTET
o1 SR RE @ G 436 T{THRA biftnt afeiz 250 Twrets ik 7= |
I RS 70 S TeTets wige R TRt FReiE ok (ere 31
ol SRRl e Afotite @e AR F 4,500 H W

5,ooow®,m@m%ﬁ«%ﬁm$%mwamﬂﬁmmﬁ?

34T MATH [15]

C} Scanned with OKEN Scanner



