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1.nstructions :

(i) All questions are compulsory.

(i°i) Question Nos. 1 to 5 are objective type questions and each cai,-ies 5 marks. 

(iii) Question Nos. 6 to 10 carry 2 marks each.

(iv) Question Nos. 1 I to 14 carry 3 marks each.

(v) Question Nos. 15 to 21 carry 4 marks each.

(vi) Question Nos. 22 to 26 carry 5 marks each.
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SECTION 
_. 11 A"

I 'B'tT fqq,i_iq � Ritfulq : 5 

(i) ma; A= {1, 2, 3} m, cfT � �� � i3lq<fq (I, 2) -am (I, 3) m' '3ITT
\lfl tct� a"m �4flta i � <-ia-i,9cb � t � � t -

00 I M 2 

(c) 3 (d) 4

(a) ·7t (b) 
7t 

3 

7t 21t (c) 3 (d) 3 

(iii) 3 X 3 cn1k � 1W � c6t � � m§m m11T � � !.lfclfQ_ 
om 1 t ? 
(a) 27
(c) 81

(a) det(A)

(c) I

(b) 18
(d) 512

(b) 
I 

det( A)

(d) 0

(v) � f(x) = J tsint cit, � f'(x) t :

0 

(a) cosx+xsinx 
(c) xcosx

11so] / E-823 2 

(b) xsinx
(d) sinx+xcosx
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Choose and write the corrccl options :

(i) Let A = { I, 2, 3}, then number ol' relations containing (I, 2) and (I. 3)

which me reflexive and symrnctric hut not transitive is -

(a) 

(c) J

(b) 2

(d) 4 

(ii) tan-1 ✓3-sec-1(-2) is equal to -

(a) 7t

1t 

(c) 
3 

(b) 

(d) 

1t 

J 

21t 

J 

(iii) The numebr of all possible matrices or order 3 x 3 with each entry
0 or I is -

(a) 27

(c) 81

(b) 18

(d) 512

(iv) If A is an invertible matrix or order 2, then dct (A-I) is equal to -

(a) det( A) (b) 
del ( A) 

(d) 0

(v) If f(x) = J tsint dt, then / '(x) is -

(a) cosx+xsinx

(c) xcosx

� I E-823
J 

(b) xsinx

(d) sinx+xcosx
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2 

(iv) � � 0 B WIITTl
➔➔ 
r •N = d 

Fill .in the blanks 

(i) Every differentiable function is I. ·, 

(ii) A(ea lying in the first quadrant and bo�mded by the circle x2 + y2 = 4

and the lines x = 0 and y = 2 is __ _

(iii) The number of arbitrary constants in (the general solution of a

differential equation of fourth order �? __ _

(iv) The length or the perpendicular from "o/igin O to the plane ;. N = d
I 

is __ _

(v) The common region determined by all the constraints including the

non-negtative constraints x � 0, y � 0 of a linear programming problem

is called ___ for the problem.

I 150 j / E-823 4 m�lllffl�UIIIIIHIIDIYJIIUIDH P.T.o.
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3 � q;q.f( � � I � ft.tfulq

(i) �Ai3fn: B�%�c_;f1�-%' � P(A)�O 3fr"{ P(B/A)=l, � AcB.

(ii) A &ffi. � � ctr -SOfil<hctT ! i I � fuqqTT \IB@T '"1aT i cf!!IT
, 5 

A m,@T t % ftm �fu,_$i3TTI cll«J�qj Wl -q fuo WR: ffl c6T Sll�coal

4
- ti
5

Write true / false in the follow·ng statements" 

(i) If A and Bare two events such that P(A)�O and P(B/A)=I.

then Ac B.

(ii) Probability that A speaks truth is 
5
. A coin is tossed. A reports that

a head appears. The pr{oability that actually there was head is ; .

•� 
I 

(iii) Any point outside the fe1sible region is tl1e feasible solution.

(iv) If 1, m, 11 are the direction cosines of a line, then ,2 + 111 2 + 172 = 0.

(v) The, vector sum of the three sides of a triangle taken in order is o.

5 
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s 

� � €Fll�Q, 
Match the correct pairs

�tt '31' Column ('A')

(i) J cotx dx = 

(ii) Jtanxdx = 

(iii) J dx = 

✓x2 +a2

(iv) J dx 
x2 +a2 =

(v) 

(a) 

(b) 

(c) 

(d) 

. (e) 

'cl' Column ('B') 
1 -Ix
-tan -+c: 

a a 

X I 2 2 a2 
f -'\/x +a +-log x+-vx2 +a2 +c

2 ,-- 2

�.Jx2-a2 -a2 
log x+.fx2 -a2 l+c

2 2 

logl secx l+c 

log\x+.Jx2 +a2 +c

(t) ·1oglsinxJ+c
(g) log I sec x + tan x I + c

�q;f���,�-q��: 
(i) � � ct,, � ,. = 6 � -qi: ,. � �� � qf{c1d1 c6l � � i ?

5 

5 

(ii) qffi x2 =4y c6T � (1, 2) 'U � � q'@ � c6T ftificb{OI R-!fulctl 

(iii) � /(x) =3x 2+15x+5 m-, oT /(3.02) c6T t!Hcfil "9'R Rr!f&t:{1

(iv) qffi y = 2x2 + 3 sinx '&l' x =0 'tf{' � c6T sic101a1 �I
(v) � � c6T X $cbl$qj � � 'U � � � � -q' 

R(x) = 3x 2+36x+5 'U ™ii� x = lS t, oT � � R-!ful�, 
Give answers in one word / sentence each 
(i) What is the rate of change of the area of a circle with respect to

· its radius r at r = 6 cm ? 

(ii) Write the equation of the· normal to the curve x
2 = 4y which passes

through the point (1, 2). http://www.mpboardonline.com

(iii) If /(x) = 3x 2 +15x+5, then find the appr?ximate value of /(3.02).

(iv) Write the slope of the normal to the curve y = 2x 2 + 3 sin x at x = 0.
(v) The total revenue in Rupees received from the sale of x units of a

product is given by R ( x) = 3x 2 + 36x + 5 . Write the marginal revenue, 
when x = 15. 
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SECTIO N - " B "

Xotn Y��. �

X+Y=G �
] 

if� X-r=[
� �
] Find X and

Y, i
f 

X+Y=[7 O

J 
2 5 and X-r=[

� i
] 

Compute the indicated produc
t : 

Examine whether the function/ given by / (x) = x 2 is continuous at .r = o.

3iqqJ / OR 

� x-y=1t, <fl 5!f_ <liT llR � <6l�QI
dr 

F. d dy ·r
- ,,,.in - 1 x-Y-"

dx' 

[ 150] I E-823
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f
sin(tan-1 x) 

7 
cfr 

l +x-

Evaluate 

J
sin (tan-1 x) 

2 
dx 

l+x 

J(l -x)✓x dx

Evaluate 

J(t-x)✓xdx

➔ ➔ ➔➔ 
err ��TT a '3fR b � qfl,-11°1 ��T: 1 i3fr"t 2 i <'f!!TT a . b = 1 ' 

� ��TT � � qi"[ ciilUT � �I

-> -> ,-.,. 
Find the angle between two vectors a and b with magnitudes 1 dlltl 2 

➔ ➔ 
respectively and when a. b = .1 . 

�/OR 

➔ I\ I\ 

Find a vector in the direction of vector a = i - 2 j . that has magnitude 
7 units. 

2 

2 
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: �x,·y � z-'3{� c6T 
. � chlfll�;r � �I

11 

Find the direction · cosines of x, y and z-axis .

Find the equatio , f . . n o. the lme which ):,J(sses through the point (I, 2, J)
and is parallel to the vector 3 i + 2 j - 2 k .

. . 
. . . 

2 

� fun � if � -q-� s@T '1fRTTrt� � m rrr -?r 4 B1ft/"B" ctr
Tifu � � t'1 � �'tllcfil( � ctri"'� 10 W{t %, ffi �- �,
ftro s3TT � fcoa.fr � "B° � \P{ 1 t ? 

3 

A stone is dropped into a quiet lake ·anti waves move in circles at a speed 
of 4 cm per second. At the instant, Qen the radius of the circular wave 
is IO cm, how fast is the enclosed area increasing ? 

. �

Use differential to approximate ✓36.6.t 

12 � err tR e<s411:Z � <tlfill{ � mTJ 1s t- � � cm q)J "QT1T 3 
.:q:_-1 a "i if I 
Find two positive numbers whose sup1 .. is 15 and the sum of whose 

. squares is minimum. 

� Tr@ � � 9 � 11TQT � % � 0.03 � ctr #c % I � � 
$ q0,4'><.'11 if (-lf.-.icbc. Wl � cfi)Ritt,t I 

If the radius of a sphere is measured as 9 cm with an error 0.03 cm, 
then find the approximate error in calculating its volume. 
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➔ I\ I\. /\.· .1 -➔ /\ /\ /\ 
a =i+j+k, b =i+2j+3k t1

·: : 

. � 
Find a unit vector perpendicular to each of the vectors (;/ + b) and (J - b ) ,

➔ I\ I\ I\ ➔ /\ /\ /\ 
where u = i + j _ + k , b = i + 2 j + 3 k .

� I OR 

I\ I\ I\ A A /\ r.. /, 
G�� � � A .(-2 � + 3 j + 5 k), B (i + 2 j + 3 k) � C (7 i - k)

ffl i1 

. I\ I\ I\ I\ I\ /\ 

Show that the point A(-2 i + 3j + 5k), B(i + 2} + 3k) and 

I\ I\ 

C (7 i - k) are collinears.

+.-..- x+l y z-3 �.;\..,.--
.:i.... ,., , �� J,' <.<.s11 -

2
-=

3
=-

6
- u11<. Bl-ldct 10x+2y-l 1z=3 Cf>� cnT q;yur Wcfll1..i(tt 3

. . x+ I y z-3
Fmd the angle between the hne -

2
- = 

3 
= -

6
- and the plane I Ox+ 2y- 1 lz = 3. 

� I OR

x+3 y-1 z-5 x+I y-2 z-5
-=-=-- om -=--=- Bl-ld�IQ i1 

-3 I . 5 -1 2 5 

Show that the lines 

x+3 y-1 z-5 x+l y-2 z-5 -=-=-
5

- and -=--=- are coplanar.
-3 I -I 2 5 
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� �Rnq ft6 _cRU � {I,2,3,4,5,6} -q' R={(a,b):.b=a+l}
mu�� · q R �gfQ, -a'l�d � �¢61114> t I 
Check whether the relation R defined in the set {I, 2, 3, 4, 5, 6} as
R = { ( a, b): b = a+ 1} is reflexive, symmetric or transiti�e. ,.

3N<n / OR 
� cCIRn� ft6 a*b = a+2b IDU � *: RxR ➔ R -;:i- -� �qfljf.iih� t
.:JT tt (ll�tj{t i1 
Show that *: Rx R ➔ R defined by a* b =a+ 2b is neither commutative nor
associative. 

4

16 tan-1(
1
co�x 

),-�<x< n cl>T e<�a'i wr ll clfcffi �I 4
-smx 2 2 . 

. 

-I ( cos x ) 31t 1t • . I fi Express tan . , -- < x < - m the s1mp est , orm.
1-smx . 2 2 

3N<U / OR 

� � . - I 3 . I 8 I 84
G�"�'-> 1co sm --sm- -=cos- -

5 17 85 

h . - I 3 . - I 8 -1 84 Show t at sm --sm -=cos -
5 17 85 

17 'Ill; A =G :4] all,: B =[ �
) 
-:J, cit fl<'llflla o\1f;,,q f.l; ( Asr' = S-1[ 1 i I 4

If A=[� _:] and B=[�
l �

2J. 1hen verify thal (Aor' =B-1A-I

3N<n I OR
( 

y+k y y 

��fcf;- Y . y+k y =k2 (3y+k)

y y y+k 

y+k y y 
Prove that y y+k y =k2 (3y+k) 

y y y+k 
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.L 

-> " " /\ 
11/ � (2, 5. -3} � wra0 r·(6i-3J+2k)=4 ��mo $1�1 

. 
-► /\ A /\ 4Find the distance of a point (2, 5. -3) from the plane r · (6 i - 3 j + 2 k) ==

�� I 01t

� � cfil ��T � � �9)qi(O( �@ c6lfui�, '10 � (5. 2. -4) U 
�@T % 3TR '2. 3. -I �-� cfIBT � 'Cf{ � i,

rind the vector and Cartesian equations of the; plane which passes through thc 
point (5. 2. -4) and perpendicular to the lin�:S){vith direction ratios 2. 3. -I. 

c., 
19 � 'IDU Fl11 'tfurcn �ihll'-H €1 'Rl.1 I cm �; '6T� :

f.r9u:rcrrrm�� 

x+ y $50 
3x+ y $90 
x? 0. y?O

Z = 4x + )' GflT 3ll")� 1ffi � cii)f.i!Q, I 
Solve the following linear programming p�9!\lcm graphically 
Maximum : Z = 4x+ y
S ubjcct to the constraints 

x+ y $ 50 
3x+ y$ 90

X? 0. )'? ()

� I oir·-

Rfil1Hl ctt- r.i;co (l(,&ii n miT@ � ttrn G1" � .r '3ITT r � m � �
50 �cflq < � i I � X 3ITT r � � � � GflT ��r: Q. I 0.500 
dn <>. 9,006 GflT 3fjllA wnm 7Tm t 1 �' x ct Y � � 3� Rli5!01 
� ffiQ; �Tlc6-��TT � GflT ��T: 20 fuGt oUT IO fuGt l,l@ tcftq ( 'ITTWT �

llT@T i I� 3Tfufn@ � "Ifir � '["� 11R-tttl� � offiTq {f( � � 
� l'.Jf!,fw�·i <it i'rcR-w�rr � �lf<F-fl�ll ctt�··-qBf[ 800 � � '3IT'� '1' m 1 
� 'CfiB'{if � ft.lrz fum;n � GflT � ,r � oTfto mtffu � � 'ffi"l 
7.JiT 0Jfia,a41<f><o1 fcom ijfJ �? 

"' 

A cooperative society or farmers has 50 hc���rcs of land to grow two crops 
X and Y. The profit from crops X and l.J per hectare arc estimated as 
Rs. I 0.500 an<l Rs. 9,000 n:spectivcly. To �o11trol weeds. a liquid herbicide 
has to be used for crops X and Y al rates or 20 litres and IO litn:s per hectare. 
Further. no more than 800 litn:s or herbicides should be used in order to 
protect fish and wild life using a pond which collects drainage fro111 this land. 
I Jow much land should be allocated to each crop so as to maximise the total 
profit of the society '? 

4 

4 
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. . 

:·21/��tfcolfco� "
tmn

. ·. 
. 40% ·rn5flql(f �-

� 
'"119�

_
� � � U 60% l91311c:llff 1)' m i '3ITT. 4 

: 
4 � � ..\: � t' I � qrf t -qf{u11q � m t fc1; E.91311c:IH-I q{E_; qj tlll?II 41 "B° 3Q 'ffi� .;,.; 
� � ¾ � lc:llft '1 � � 'c:J'RiT lJBIT sq' -«. 203/co lJBIT �A-�� J('lt.11 I qlf t . .-·:· 

'-t>., 
'3ffl °q' &f(;l!At-H{i-tll t � � c61" lll�i8lil � 11m � 

� -qrm 1Jcn" % � . 
: 

A-� �-.& I � � qft � !.ll�i:hdl � fc1; � E.9I::llc:118'
1)' m � t?

Of the students in a 1 • . - •·,-� . . co lege, 1t 1s -�.uown that 60% reside m hostel and 40% are 
day scholars (not residing in hostel). Previous year results report that 30% of
all students who reside in hostel attain A grade and 20% of day scholars attain
A grade in their annual examtD:6tion. At the end of the year, one student is

C 'l chosen at random from the c.ollege and he has an A grade, what is the
probability that the student is a. hostier ?

-� I OR

� � (unbiased) 1:1m � m � 1Tml 'tfR t A tR.-TT "d '31§ffi

-err��� �·· '3ITT 13·� ,,��-err�� m-ca- �·· 
C::�Tra t I 'f.R:vlTJTT A '3fi"{ B � «lld-:x.l cnT WW'f <'A)Ri,� I 
An unbiased die is thrown (Wice. - Let ri te event A be "Odd number 
on the first throw" and B the /event "Odd number on the second throw". 
Check the independence of tl\e-�events A and B. 

2y 30 � � � �. ftTT:rl 6 � wmr %' 4 � coT \Jc6 -::rffI (srfuc::�f)

lllf®<.11 ftAr � � Plai�trl, � i, m � cCt- � coT -\.1""1�1-....cfi-a-1 
m·srro c6)ftiq, 
From a lot of 30 bulbs whicb�:;[pclude 6 defective, a sample of 4 bulbs is 

...... 
draWJ\ at random with replactt111;ent. Find the probability distribution of the 
number of defective bulbs. http://www.mpboardonline.com 

� I OR

� qtffi 11' � � 1 � 10 cf<f?.;:� ft.ml qR" � TTQ; '3ITT � '3Tmt �

�{i-tllll TJ1ITI W � � � � 41�i8>41 Pl<hMI 71ml � � "$iffi "ITT fcn f.:tcfilcl 
TTQ; cori � � 3 � 3Tm i, fil W � t � m cCI- � Sll�4>dl i?

Ten cards numbered I to 10 are placed in a box, mixed up thoroughly and 
then one card is dra� randomly. If it is known that the number on the drawn 
card is more than 3, what is the probability that it is ar� even number ? 
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22 � B=(�1 -: -441 qi) � flY�a � �m � � �

I -2 -3 j

Express the matrix B = [ �I 

symmetric matrix. 

�2 -44] as the sum of a symmetric and a skew -2 -3

3N<n I OR 

. By using elementary operations, find the inverse �f the matrix A = [ � 
: ] .

Verify Rolle's theorem for the function f (x) = x2 + 2x -8, � E [-4, 2]. 

3N<n I OR 

Di ffercntinte · dx 'w.r.t. x, where a is a positive const�nt. 

5 
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n/2
sin4 

x 
24 f sin4 x+c 4 dx q;y lfA' W@ cb)Ri,q1

0 
OS X 

Evaluate 

Evaluate 

n/2 

f sin4 
x 

· 4 dx 
0 sm x+cos4 

x

( x2 +I) ex 

f---=--dx
( X +} )2 

� I OR

5 

25 (·f11lcfffH coT 1344111 co@ � � � � qlf � Wo cb)itlq � S 

�frq (I, 0), (2, 2) � (3, I) t I 

Using integration find the area of region bounded by the triangle whose vertices 

are (1, 0), (2, 2) and (3, I). 

� I OR

Find the area of the parabola y2
= 4 ax bounded by its la_tus rectum. 
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Solve the differential �quation 

dy y 2 -+-=x 
dx X 

3Nc1r / OR 

Find the particular solution of the differential equation log ( dy) = 3x + 4 y, 
c:r cb: 

given that y = 0 when x = 0 .

. j � 50 j / E-823 16 1111111 ltlll El� 11111 IRII Ill 111111��111111111111 
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