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1. Answer the following questions : 1x10=10

OO IR Tes Al ¢

(a) State true or false :

g (o g ol g

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

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

<l TS ATTS QU 52T TR RIS A © FWE@RKE AT
R={(x,y): x, y I Fikc= | dfowerin g afeoms 27|

(b) Write the condition of coplanarity of the lines r; =a; + 1a, and
;:2 = 51 + IUEQ .
7l =Gy + Ady S 7y = by + pby (SUGF OT3 TGS (AT 566! feri |
(c) Given s=1{1,2,3,4}. Find f B (if exist) of the function f:s > s
defined by f={({,4,),(2,3),(3,2), (4,1)}

Wl e s=1{1,2,3,4} | f:s—>s (& R&Ex
F=114)(2 3),(3,2),(4 1) FewEE £ e (@ @) |

1 2
(d) If A:{ },then ﬁnd\z”A,for some ne V.

4 2

1 2
ﬂﬁA:{ },(,—m REE ne sy 99 |27 A| Brea
4 2
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(e)

(9)

(h)

(9

0)

34T MATH

Find the second order derivative of the function logx with
respect to x.

x AT log x ToWR OIF o] SRS Se1Ed |

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

f(x)=x? on [-2,1].

[-2,1] © f(x)=x* ToWER @ N, qw =icE, ThHie |

Let G=i+2j and b=2{+ j. Are the vectors @ and b equal ?
Explain.

QR TA a=1+2] N® b=20+] | @ W% b (SIT 7 J 2 A
4l |

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

2x+3y+4z=4 9F 4x+6y+8z=12 IS ¥4I WG 799
Gered |

If A is a non-singular square matrix of order 3x3 such that
ladj A|=36, find |A].

M2 A GBI 3x3 WAR SN 9] (TeTF 22 A0S |ad) Al = 36, (508
| A| S S Tfered |

2 2

Differentiate sin“x w.r.t. cos”x.

cos’ x AATF sin’ x I TS GE1E] |
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2. Draw the graph of inverse trigonometric function f (x)=cos_1 x .
Also mention its range and domain. 2+(1+1)=4
AfSTAN TGRS T f(x) = cos ' x I (F1 TRF B | FNS AR AR
% SeFa Ted 01

Or / <
Find the principal value of cos '(—1/2). Also evaluate
tan_l(x/g)— cot_l(— \/g) 2+2=4
cos ™ (—1/2) T 72 T Theved | w9t tan_l(x/g)— cot_l(— \/g) 3 i faefa 1|

3. Answer (i) and (ii) or (a) and (b):

Tes 9 (i) S (ii) G (a) S (b) ¢

(9

(%)

(@)
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If f(x):giti, x#2/3, then show that (fo f)(x)=x for
all x=2/3. 2
Tf f(x)=gif2, x#2/3, (0% S @ 5@ x#2/3 J A@
(fef)(x)=x.

Find the slope of the tangent to the curve y=3x2—4x at
x=4. 2
y=3x"—4x IG9 x=4 [ Gl "wiiea eerel Sfered |

Or / 9«1

Give examples of two functions f: & — Z and g:Z —» Z such
that go f is injective but g is not injective. 2

T o f N > Z W g Z > Z 1 Oniesel @ A go f eI,
T8 g RS =7 |

[4]



(b) Find the approximate change in the volume V of a cube of side
x meters caused by increasing the side by 2%. 2

G5! TS fSChl Wife x B | 7ifs 2% Mt wirres V1 s wifiads Fefx
Bl

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. 4

IR T T A G Wkl = f(x) = [x], TS [x] 9 x O e A A
IR TG FAJ JEIF | FeCOR [fewois e [y Sfered |

Or / <

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

kcos x x %72
where f(x)={7-2x’ 4
3 , x=7x/2
x=7x/2 RS f oo Ofkied 20 k I T Thred T
kcosx
Flx) = P x# /2
3 , x=7x/2
Evaluate : 4
T fefa 4t
2
j 2x +1 dx
x“-5x+6
Or / 9«1
j” xdx
1+sinx 4

0
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6. Find the area lying between the curve y2 =4x and line y=2x.

4

Y’ =4x IF OF y=2x (@UCIE NG (Faq el Tlered |

Or / <

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 IR x =4 @A NGF (FqF AMEZ X = a FERACIE

uo! I SRS Re@ (1, (of o T a 3 AW T w1 |

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

2. \° 2
(Mj +(ﬂ) +cos(%)+1=0- Verify that y:V1+x2 is a

dx? dx

dy _ _xy
solution of the differential equation dx

= . 1+1+2=4
1+x2 2

2 \° 2
(%j +(%) +cos(%)+1:0 SRS NP0 T S T4

d X
(T oNCR) fordl | gopid S @ y =1+ x2, EyZH‘iQ SRS HA PN

9B} AL |

34T MATH [6]



Or / 92«

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

x(xz—l)il—‘lz=1 ; y=0 when x=2

OoTe ] SR ANIFICHIE 26 56 oTa S Grio! Resig g Tierea ¢

x(xz—l)il—‘lzzl ; y=0 @fehl x=2

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

x2+2

: o y ..
at any point (x, y) on it is oxy is given by x? - y? = cx, where

c is an arbitrary constant. 4
x? + y2
e (A GO I AR —AE 7Y (x, y) © = e xy 2,
9 GG ¥ X0~y =cx, I8 ¢ €5l Ao 455 |
Or / 9«1
. : . 2) dy
Solve the differential equation (x +3y ) Fr y (y>0) 4

(X+3y2)%=y (y > 0) Se] ATFIIC! T F |
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9. Leta=i+4j+2k, b=3{-2j+7k and ¢ =2i - j+4k. Find a vector
d which is perpendicular to both @ and b and ¢.d=15. -
[ TA a=i+4j+2k, b=3i-2j+7Tk % ¢=2i-j+4k | d (SIO!
d oi% b TeE @0 o1y O ¢.d =15 2@, d Sered |

10. Find the vector and the Cartesian equations of the lines that passes
through the origin and (5, -2, 3). 4

AR W (5, -2, 3) [ ST @RI @] (S 1% FOG R el el
|

Or / 9«

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

IGER (SIS FIHG ¥ AP0 Teredl R (1, 0, — 2) [Rv Teeres IR =
T EATS | 4 -k (I THONS AT
11. Find the values of k so that the lines

l1-x 7y-14 z-3 d7—7x_y—5_6—z
3 ok g Y Tk 1 3

are at right angles.
4

l-x 7y-14 =z-3

k 3 W Tfeedl e 3 o7 5

(SRTG[eT

7-7x y-5 6-2z
3k 1 3

(ST o7 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’. Check the independence of the events E and F. 4

G5t TS 2SS A 7feriE (BRI T | 4@ 2o, 22T wlore o AR oA IO
E 9% a1 wfete o 340 (AR SO0 F | E 9% F I FogoR 9w 34 |

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

1
with probability 2 What is the probability that the student knows

the answer given that he answered it correctly ? 4

72 BTG oI 2T TET RIS T B2 GGICH! T T 72 (1 SIied SIS
. 3

ST | 491 2o QIS CI! TS eIl meﬂmﬂwﬁmwﬁm

2 | SR AT el T 7 eI TSI ;3 40 1 e T
GRS o104, (90T (9€ (T TEIH! Titel ©iF Teifel fFse 2

Or / G294

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

@Bt @t @6 1sjef 2R A1a Tr IR srmecs 3 @t @fRE Jo oY 27 | Al o5y
TRATT IO A5 Tfered |
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14. Answer (i) and (i) or (a) and (b):

s 41 (i) SR (i) LA (a) SN (b) 2

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

A 9% B 45! G(F qeq ARG (o1 20 (Y€1 (T AB € TN 2]
I o< Mz AB= BA.

(ii) Construct a 2x1 matrix A whose elements are given by
a; =2i—j. Write A". 1+1=2

Gl 2x1 CTER A 9o <1 A CTe Rl Wi ay; =2i—j 1 A |

Or / 921
X y X 6 4 xX+y
(@) Given 3 = +
z w -1 2w| |[z+w 3
Find the values of x, y, z and w. 4

3l =R

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

z w -1 2w Z+w 3
X, Yy, z 9% w I A [T F0 |

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

2x2 (LI A SR BI Twizad 3l ACS AB = BA |

34T MATH [10]



15. If a, b, c are positive and unequal, show that the value of the

determinant 6
a b ¢
A=|b ¢

A=lb ¢ a| S|

Or / G124

3 2

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

1 1

A® +aA + bl =0 where I and 0 respectively are identity matrix and

zero matrix of order 2x2. Also find A~ . 4+2=6

3 2
A:{ }@WW&E@TaWbW@@TWA2+aA+bI:O
1 1

TE I W* 0 T 2x2 WER OV e WS <o) TR | &5 A~
Tfered |
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16. Answer (i) and (i) or (a) and (b):

Tes 9 (i) S (ii) G (a) S (b) ¢

, . dy
(i) Find dx’ where

sin? y+cosxy =k, k is an arbitrary constant. 3

d
Ey Tferedl, T siny+cosxy =k, k < AR 475 |

2
@ Ify =cos_1x, find d_]g in terms of y alone. 3
dx

2
AW y =cos ' x, ST y T NGO d_g Theredt |
dx

Or / <

dy  d
Find Ey ( ay e ) ¢ 4+2=6

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

(b) x=a(0+sind)
y=a(l-cos®)

17. Find the values of x for which y=x?(x-2) is an increasing

function. 6

x 916 TR FRA 3 = x? (x—2)? FEWCG! G5 TN FoT R Tfere |
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(%)

Or / 924

Show that the function given by f(x)=sinx is strictly

decreasing in (z/2, x). 3
Meq @ f(x)=sinx Ia[ WG TG (7/2, 7) © To© ZOTIH |

A balloon, which always remains spherical on inflation, is
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

9Bl (T FEIIETe (NI (2 QACF | A4S (Pe® 900 =W (B (912 217
IR (@G FER T | @EoR I S 2k Ifn = Tlereal @l
IR 15 (=,

18. Evaluate: (any two) 3+3=6
W efr <1 ¢ (Repear go1)

. vtan x
(9 .f—dx
sin xcos x
1 2
X
(i) J.xe dx
0
(ii) ] x (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). 6
a5l foge ARRMT B A (1,1,2), B(2,3,5) 9= C(1,5,5) T
fgoeoRm e Tfeted |
34T MATH [13] Contd.



Or / 924

(i) For the given vectors G=2{-j+2k and b=-{+j—k, find

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

G=2{-j+2k 9% b=—{+j—k 939 70 WA (2| d+b (TIGR
e @ (SIICO! TfeTed |

(ii) Show that the points A(-2,3,5), B(1,2,3) and C(7,0,-1)
are collinear. 4

e (I A(-2,3,5), B(1,2,3) W C(7,0,-1) {75251
QR |

20. Solve graphically the following linear programming problems: 6
TR e oo RS eIk ASIOR AN 1 ¢
Maximize and minimize Z = x+ 2y

subject to

x+2y=>100
2x-y <0
2x+y <200
x,y=20

Z = x+2y 3 E® e 7_ N Teredt T

x+2y=>100
2x-y <0
2x+y <200
x,y=20

34T MATH [14]



Or /| %<1

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

GG IR (Tere I R ARAA 12 4599 Jea© F=ToH AERT
HRFE F@ T ARSEIR 0N T 25,000 5F W= 40,000 Tl | (0€ @EF
f2piol SR MR (@ G [T FTORT Szl elfewtz 250 TIOF SEF 727 |
I ARG 70 112 St wifgs [N FRdce FieiE =ik Grere 320
R AR qRiRe Afethire e oA ewld @ 4,500 T S
5,000 5 =¥, (903 2foRiua T ST I sres #Af{mie AH 29 2
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