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1. Answer the following questions : 1x10=10

AT AR T Al g

(a) State true or false :

wm (7 YT & 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.

aﬁﬁWW@ﬂwWw<WﬂiﬁA-@ﬁ:@ﬁ%m
R={(x,y): x y 3 hifieas | «fcwany e afom™ 7=

(b) Write the condition of coplanarity of the lines 7 =a; + 1d, and
F2 ‘—"'El 5 = ﬂ52 .
R =G, + Ady O% 7y = by + ub, (FURA GCF TSRS (FRR 5! |
(c) Given s={1,2,3,4}. Find f ' f exist) of the function f:s—> s
defined by f ={(1,4,),(2, 3).(3,2),(4,1)} |

Al Wit s={1,2,3,4} | f:s—>s & RERT
f={14)(223),3,2),(4,1) wwor [ e (i =)

Y- aa
d) 1f A={ :l_, then find !2“A , for some ne V.

. J

=5 '
ﬂﬁA{ }mﬁmm ne N I AR 2”A|%%Nazﬂ|
A

34T MATH | [2]



(e)

(g)

(h)

(i)

0)

34T MATH

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

x AT log x Towq RO 96 SRSHE GeV€d] |

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

flx)=x* on [-21].

[-2,1] © f(x)=x> T=mmR AR 7=, I @ie, Taed

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

@ THA G=1+2] O b=2i+]| d@ W b (ST AT T ? <
=4l |

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

2x+3y+4z=4 T 4x+6y+8z=12 IAee Y447 AEI [IY
Sened |

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

TMCZ A @Bl 3x3 AR SEFINE 35 Geres & A0S |adj A| = 36, (90T
|A|3 99 Tferea |

Differentiate sin’x w.r.t. cos” x.
cos? x ANATE sin? x 9 SEETHG GEnedl |
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2. Draw the graph of inverse trigonometric function f(x)=cos ' x.

Also mention its range and domain. 2+(1+1)=4

aif et FEfidm T f(x) = cos ' x T (779 T 1 | FoICS T AR
W% Sfcwg T 41

Or / 924

Find the principal value of cos ‘(- 1/2). Also evaluate

tanfl(xfg)—cofl(— J§) 2+2=4
cos™ (= 1/2) T34 T Bfeat | 7o tan~'(V3)- cot (- V3) 7 W el 7= |

3. Answer (i) and (ii) or (a) and (b):
&S 4 (i) S (i) WL (a) S (b) ¢

4x+3 :

iy If f(x):6j§_4, x#2/3, then show that (fof)(x):x for

all x=2/3. : 2
4x +3

W f)=c—0, x#2/3, (0T OYSA @ WE x#2/3 T AR

(fof)(x)=x. |

(i) Find the slope of the tangent to the curve y=3x2—4x at
x=4. ; 2

Or / o194/

(a) Give examples of two functions f: iV —» Z and g:Z - Z such
that go f is injective but g is not injective. 2
T fIN > Z R g: 7 > 7 TS0 @l e go [ NV,
&g g SV 72w | :

34T MATH [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
<51 91 2ifrht Wifs x foR 1 WS 2%31fora Sirred V3 S #ifieda ez
41|

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

TG TG T TG QR TR @ f(x) = [x], T© [x] @ x OCF 7 A A
e THe WA IT | TR [izme FecEl 7 Seed |

Or / 92t

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

kcos x il
where f(x)=47-2x’ 4
RS o o
x=n/2 e fwom ofifed 2@ k I 99 Ted T
kcosx
e e x # 7f2
S gl
Evaluate : 4
T AT 3= ¢
2
I__Q&_dx
x°-5x+6
Or / Ge<
: f xdx
l+sinx i

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

Y’ =4x IF U y=2x @REICE wied Cwa e Sed
Or / w94

The area between x=y” and x - 4 is divided into two eqﬁal parts

by the line x=a. Find the value of a. ' 4
x=y® IF GR x =4 FRENICH Teq (FaF IWE x = a FEEACIE

7ol T S e 0w, (ofon T o 1 W B 31|

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

dx? dx

33D 2 v
{(_i__y._] +(d_y] +COS[%J+1:O. Verify that y= 1+x2 is a

soluti f the differential equation ég: a |
olution o c e i qua e

2. 1+1+2=4

[@JS+[@J2+COS(-‘1—L’)+1=O TREE AAFIIGR T e Tl

dx

d S
(A ICR) 7l | SR T @ oy = V14 X2, &%1?12 SGE A [FRITHE

GBI S |
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Or / 9241
Find a particular solution of the following differential equation
satisfying the given condition : -
d
x(xz—l)ay=1 ; y=0 when x=2

wETS iRl SR GO 4G b6 (T «rpib! Resid A Tfered ¢

x(x2—1)%=1 ; y=0 @A x=2

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

. .t. x+y . « b 2 2 h
at any point (x, y) on it is 27 , is given by x° - y* = cx, where

c is an arbitrary constant. | 4
X2 +y?
MRS (@ 1 I ARAER RHE 7 (x, y) © " gaael 2y 20,
B AN T4 X~y =ox, TS ¢ bl Ao 45 |
Or / 9241
. : . 2) dy
Solve the differential equation (x +3Y ) e (y>0) 4

(x+3y2)%=y (y >0) w@ae FNEICH! T4 T4 |
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9. Leta=i+4j+2k, b=3i-2j+7k and ¢ =2i - j+4k . Find a vector
15 -4

d which is perpendicular to both @ and b and &d
WA a=i+4j+2k, b=31-2j+7k W® E=20-]+4k| d (oFI
G O% b TOWR ¢7® &9 Oi% c.d =15 THE, 4 et

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

AR O (5, -2, 3) RWa e (ol (@4 (939 9% FBE T wneae fdg
4 |

Or / @24

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

AT (S R FGG I AT ael Tleveat [em (1, 0, —2) [ wvewm 71 wi=e
IF G | 4 j_k (ST TAFOIE AT |
11. Find the values of k so that the lines

l-x  79-1% _3-3 d?—?x_y—5_6—z
3 2k 3 3% 1 3

are at right angles.
4

isx Ty-14 z-3

&
k 3 39 Tfereal e > = -

SRIG]

1T—=I% Pg~5 H=2

3k 1 3 (FTEE o795 27 |
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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. <

- @t e A wae wfoTmR Rl 6 | €11 T, A wleTe I AL (AR TGO
E @& 361 wlere 390 Tl (A S6a101 F | E 9% F I Fogoi A< 3 |

13. In answering a question on a multiple choice test, a student either

o
knows the answer or guesses. Let % be the probability that he

i
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 7 What is the probability that the student knows

the answer given that he answered it correctly ? 4

72 RE@ TR 24T Tea IS GO HE2 TEHUh! 2 Tt 12 (31 Ssliad $7Te
p 3

fTSa T | 49 2 PG TE0] TR ARl memwﬁmﬂ@ﬁm

% | g AT vl Tew wam (@aiE il % 31 a3 e Tt
wmS o, (O0F (96 (@ TEAh! it O TSl R ¢
. Or / oig<

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 77 woIsjel AN A Ty IR vEels 3 9l ([@RT Yo A W | NG Aoz
R ISl A% Tlered |
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14. Answer (i) and (i) or (a) and (b):

TR (i) S (i) LA (a) T (b) ¢

(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 % B 0l Q& 9Ie AT Gl R0 (€ (@ AB € Ifie &
I wi% Tz AB= BA.

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

@Bl 2x1 (T A 5107 31 I9 GO it <R @y =2i-j 1 A’ &4

Or / 933t
£ 29 x 6 4 x+y
(@) Given 3 = +
R -1 2w Z+Ww 3 :
Find the values of x, y, z and w. 4

fra =g

XU X 6 4 X4y
3 = +

s 4l =17 - O Z4+w 3
X, Y, z W< w T W fefg =41

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

2x2 (WG A 9= BI Twizad 7l qCe AB = BA |
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15. If @, b, ¢ are positive and unequal, show that the value of the

determinant 6
a2 hiite
A=|b ¢ ;i ;
: is negative.
c idiith

A=|b ¢ a| eS|

Or/ 994

3 -

For the matrix A =|i :l, find the numbers a and b such that

1

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

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

" Ed g
A:{ }WW%@aWbWﬂQWAQ+aA+MxO
g o |

TS [ W 0 T 2x2 NN o GIAEE i W) Gl | Firs A
Tereal |
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16. Answer (1) and (i) or (a) and (b):

Tet 39 (i) = (1) W (@) S (b) ¢

: . dy
(i) Find s Where_

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

d
a% Sfevedt, T© sin® y+cosxy =k, k 95l AR 4= |

2
(i) If y=cos*1x, find d__g in terms of y alone.
dx S

2
WM y=cos™ x, A Yy I TS d_g Tfere |
: dx

Or/ W"WT-V

Gt
Find =2 ( 2 e )3 ' 4+2=6

dx - dx

(@) (cosx)? =(cosy)*

(b) x:-a(c9+sint9)
y=a(l-cos@)

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

function.

x 3 & w1 IR0 4 = 52 x_QQWﬂzﬁﬁaﬂﬁiazr’WW@%%mw
Ly (x-2)
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(i)

Or /| G2

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

decreasing in (z/2, 7). 3
et @ f(x) = sinx 37 WS TG0 (7/2, 7) © HO© ZPNH|

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

GBI @R FAAE (NN (2 20 | dfe (@Pes 900 T (& (ofg At
IR @G TERT T | (@GR e [ gee 3 w3 el @fen
e 15 &,

18. Evaluate: (any two) : | 3+3=6

19.

(i)

W el =11 ¢ (R 7o)

j- -\/tanx

SN XCOS X

dx

o
X
) Jredx
0

(i) [x (log x)*dx

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

iy 5. 5) ' 6
a5t fogee ARwE 9T A(1,1,2), B(2,3,5) 9% C(1,5,5) T
fagesiR Fife Tfered |
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Or / 994

i) For the given vectors g=2i- j+2k and g=—1’+j—lé, find

the unit vector in the direction of the Ve(itbf a+b. 2

G=21-j+2k A® b=—7+ ) kcﬁﬁﬁmﬁleaerc_%ﬁ?
e ao (eFH! Tieeal |

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

are collinear. 4

m{edql A A(-2,3,5), B(1,23) W% C(7,0,-1) 9o
GRERAA |

20. Solve graphically the following linear programming problems: 6
Al e oo (adE eitalfii FenithE AW 341 2

Maximize and minimize Z = x + 2y

subject to

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

Z = x +2y 3 WAD W FE T Tleed T

x+2y 2100
2x-y <0
2x+y <200
x,y=0
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Or | w44

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

GE JPNNE (Ee T4 Wik AR 72 43R IETe FToR RIS
sifRasel T T4 AfSTER W T 25,000 5 W 40,000 T | (06 ARfES
51l R (iR (@ G 391 F{T01ea bifz Afewtg 250 THiers wiEs 72 |
I AT 70 #iR Serers ik [N FRca FikeiE wiee G 3|
e SRR iR afetre Ares sif g F el 4,500 T S
5,000 51 27, (o0F 2SR Rt SThR 21T Ared #AfRmid e 29 ¢
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