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SECTION A 

w;r rR§<IT 1 "ff 4 "rfcfi � w,r 1 3Tc1i q;r / I
Question numbers 1 to 4 carry 1 mark each.

Y� a*b, 'a'aWT'b'lft����lo?.JT� aob=(a *b)-i'3 t
"ffl (5) o 00) q;J 1'R �. � * � o � ijfsn4t� � I

If a * b denotes the larger of 'a' and 'b' an 1 a o - a d ·r b _ ( * b) + 3 then 
write the value of (5) o (10), where * and o are binary ope:rations.

_J./' � � -: mrr t!, ·� 1lftirrur 'fPiR �' -ij t � ifi1 qf\£it0r mo �'
����ffl60° t���jOl.f<fi� ��I
Find the magnitude of each of the two vectors ;! and ti, having the
same magnitude such that the angle between them is 60° and the:ir scalar

d . 9 pro uct 1s -.

2 

[o a -3
'] � � A= 

: ; �
1 � � t, <IT 1a' <f¥.JT 'b' * 1:fR ffio

�I 

If the matrix A =[
b
2° �

1 
= :1 is skew SYlllJne'i · 
0 j �me, find the values of 'a'

and 'b'. 

✓ tan-IJs - coi-1(-v'a) ciillir-J�� 1

Find the �alue of tan-1 "'8 -- cot-1(-Ja ).



�· 

SECTIONB 

"Jl'R' mr 5 # 12 � � m � 2 ;Jfq; f 1 

Question numbers 5 to 12 carry 2 marks each, 

5. 

/ 

� � .f;r x � � � � -e"MI� � � =
C(x) = 0·005:x:3

� 0·02x2 
+ 30x + 5000 � � ! I � � � � t

� 3 � 3¢.tiR<,: ;tr� �, � � 'ffi1'@ (marginal cost) t1 
� � f.t;tjt � � � � � i11('qil@cfi qftctd-l <tf � I 
The total cost C(x) associated with the production of x units of an item is 
given by C(x) = 0·005x3 

- 0·02x2 
+ 30x + 5000. Find the nrarginal co.st when 3 units are produced, where by marginal cost we mean theinstantaneous rate of change of total cost at any level of•output.

tan-1 (1+.COSX) ,:+.......:,. � • cf;T X"' �t'I� � ..,.,,�"'� I sm.x

Difti t. te tan-1 (1 + COS X
J eren 1a 

. with respect to x
smx . 

·2A-1= 91-A
Given A=[ 2

-4

A=[ 2 
-4

-3]7 
'computeA-1 and show that 2A-1 = 91-A.

X ), XE --
3sin-lx=sin-1(3x-4 3 [ 1 21]

Prove that : 2' 
sem-1,. ,;,,-i �-4x'), ze [-½, ½]



�311 
j· 1\<li"""1""'1\<li<ffil"1slll\<li.rt'la,J@anil� 1'fnii�3lf.l.reli '!lil�

<f;1 4),1q;t:1 s � � eS1Ri�ti S11R!cfia1 ma �, � 11m t � � 

AAfflffl4�"c6llt I

A black and a red die are rolled together. Find the conditional probability

. . . . 1 ed · a number less

of obtalillllg the sum 8, given that the red die resu t Ul 

than 4. 

���� i -2j +3k �3i -2j + k �-afFf<liTq;WT et ell sin8

·ma�1
. " " " � A. k" 

If 0 1s the angle between two vectors i - 2 j + 3 k and 31. - 2 J + ,,

find sin 8. 

fl. c156 � y = a ebx+5 :q;) � <f>f.t cfR"IT � � ei:fl.cfi(Uf � �, � 
a�b��!I 
.Find the differential equation representing the family of curves 
y = a ebx+5, where a and b are arbitrary constants. 

y.- �i•M�;

J cos 2x + 2sin2 x dx
cos2 

X

Evaluate: 

J cos 2x+ 2sin2 x dx'.
cos2 

X 

'SVWll 

SECTIONC 

YR fflT 13 # 23 '{r,1; � 'J1R' �4 � f / 
Question numbers 13 to 23 carry 4 marks. each, •

...,.J3r' � y=sin(IJinx)t ffl��f.fi d
2

y +t . dy 
dx2 an x dx + Y cos2 x = o.

d2
y 

d If y = sin (sin x), prove that - + tan x Y 
dx:"2 . d:x + Y cos2 x = 0.



J"· 

d � �TMf 
� etflcf>(OI ....X.. + 2y tan x = sin x cJiT � � � ' 

dx 

f.fiy=O�x=.::t I 
3 

Find the particular solution of the differential equation

ex tan y dx + (2 - ex) sec2 y dy = 0, given that y = i when x = 0.

OR 

• Find the particular solution of the differential equation
dy + 2y tan x = sin x, given that y = 0 when x = .::
dx 3 

':1,.........3:ff➔ /\ /\ ti /\ /\ ➔ /\ /\ ti I\ 15. ��, r = (4i -j)+A(i + 2j-3k)oV-IT r = (i -j +2k)+µ(2i +4j -5k) 
�ift;;J��"fflo� I 

Find the shortest distance between the lines 
➔ /\ /\ I\ , /\ I\ ➔ /\ /\ I\ 

r = (4i -j)+A(i +2j -3k) and r = (i -j +2k)+µ(2f + 41 ,.. 
J -5k).

Two numbers are selected at random (without replace:rnent) fro 
five positive integers. Let X denote the larger of the 

tw Ill tbe 1b-at

obtained. Find the mean and variance of X.
0 11\llnhera 

. 



1 

1+3y 

1 

1 

1 

1+3z 

1+3x 

1 

1 

= 9 (3xyz + xy + � + zx)

Using properties of determinants, prove that 

1 

1+3y 

1 

1 

1 

1 +3z 

1+3x 

1 

1 

= 9 (Sxyz + xy + � + zx)

� qsf; 16xf + 9y2 = 145 � � (X1, Y1) 1R '?ffl-m aifT � � t!Jflcfi(Oj .ff@ 

�, �X1=2 <fm Yi>Ot I 

x
4 � � mo � m � � tr�) = 4 - x3 - 5x2 + 24x + 12 

(31) � � t, (er) � $1{-fliH � I

Find the equations. of the tangent and the normal, to the curve16x2 + 9Y,2 = 145 at the point (x1, Y1), where ;x1 = 2 .and y1 > o.

OR 

Find the interv� in which the function fl:x) = x
4 - x3 _ sx2 + 24x + 12 is ( a) strict]v increasing, (b) strictly decreasing .

.JI'· m�:

I 2eosx dx
(1- sin x) (1 + sin2 x) 

Find: 

f 
2oosx 

(1 - sin x) (1 + sini �) d
x



20. 

21. 

22. 

' ell�� 
� 1 "lll 2mt<r1f, 

. . � -qmr -a01cl<fi t I � 
� � 3, 4, 5 � 6m;r��� . �cf;'t-��tl ��m � cfil 3GlR 301cl<fri.�. 

dt t 3llt ;oc � � fct> 
�clil�ifR:Wlcl 

' � � tJRt "CR � �, m � � 
'qi "Slfl-0 �,en�� . 

'tri�� ,���� 
3fTto ql8 cf;t "Sll�i:f><II cfllT t ? 

. bree
3, 4, 5 � 6 

h tosse� a coin t 

f h ets 1 or 2, s e 
S . girl throws a die. 1 s e g 

4 5 or 6 she tosses auppose a 
f tail If she gets 3, ' ' 

. dtimes and notes the number o s

., 1ail' is obtained. If s he obta1ne 
coin once and no�s· whether a 'head_ �

r 

. . he threw 3, 4, 5 .or 6 with
tl 'tail' what is the probability that s exac y one 

the die? 

➔ I\ I\ ".a➔ '> '> " ➔b - '> _4-:- + 5k � C = 3i + j - k � lfRT a = 41 + 5J - k, - i J 
➔ ➔ ¼ � d'ffl(f�� "10� b$n��t� d. a =21� I

I\ " ➔ " " ·" . 
d 

" " ➔ " 
d 3· . 

k Fin aLet-;; = 4i + 5j - k, b = i - 4j + 5k an c = 1 + J -
➔ ➔ ➔ ➔ vector d which is perpendicular t.o both c and b and d • a = 21. 

� cMfcfil< Wffi c{ � � cf@T � 'ij' � � � q;) mg c6t � �
��������trr-ftcfitl!m9Fil�ra� 1 �fcl;� �'iHRcfil�����-fft1m'Tt•���3lltft� I��-crr;ft cfil -qm��q'@���'ffi'TT� fflU cm�qi:,6'q � ����cfil�fll�cit��. m ��-ij��� 1Wl i? 
An open tank with a sq1,1are base "and v�rtical sides is to be constructedfrom a metal sheet so asto hold a given quantity of water. Show that the cost of material will be least when depth of t;he tank is half of its width. Ifthe. �t is to b� 00.rne by nearby settled lower income fa.mi.lies, for whomwater will be provided, what kind of value is hidden in this question ?

8 



� 

.....P.t 2 · · � 'ffi dy mff - � 
... ,.., x = a ( 8 - sm 28) mn y = a (1 - cos 28) i:?, dx 

8= �t I 
3 

If (x2 + y2f = ]ey',. find :: .

OR 

. . dy ii 8 1t If x: = a (28 - sin 20) and y = a {l - cos 28), find 
9 

w �n = 3 · 

11VI� 

SECTIOND 

'JIRtR§lll24 8'29 'ff16JrrW;�·6•t1 

Question. numbers 24'ta 29 carrr;y 6 marks each. 

24. 'lf',li� � :
fC/4 

J �in�+qx dx
16+9sinh 

f (J:2 +8:J:-tt;J:)dx 
1 

WllR��I 



Evaluate: 

rc/4 

Evaluate 

f 
sin x + cos x dx
16 + 9sin 2x 

0 

OB, 

3 

J (x2 +3x+ex)dx,

1 
as the limit of the sum. 

� cfiR<sl I� -q � >lcfiR � � A 31tt B � � I � * f.t'lfur -q � � "$ 
m � -3-llq�l!cfidl t � l1;cfi fq'i:t1R,a t 31tt � l';RlillR1d i I � � 
� 'N� f.tqfuy if 4 N-R. {4illfctd 31tt 6 � �fo�IRid �, "a2fT 1% � 
� 'B' � Wlfo:r � 6 � .fqtjif"ctd 31t{ 3 N-R �€d'<flR1d � 'ctiT ffl � 
t 1�1MRM\fiit,r���4�cfi1lf*��t 
��·A'���'CI\ 70�31tt�'B·���� � 1 q;r� 
� t I � 'ITTiffl � flf> <61{©14 ll � '@lT � * � � � f, � 
� � � cfil¼li� ��WU����*��·� 
��� ,.�WPR������� 
m � � � oWT �Ricfiaq m'll \ft�� , 

A factory manufactures two types of screws A and B, each type requiring 
the use of two machines, an automatic and a hand-operated. It takes 

4 minutes on the automatic and 6 minutes on the hand-operated 
machines to manufacture a packet of screws 'A: while it takes 6 minutes 
on the automatic and 3 minutes on the hand-operated machine to 
manufacture a packet of screws 'B'. Each machine is available for at most 

4 hours on any day. The manufacturer can sell a packet of screws 'A' at a 
profit of 70 paise and screwi;i 'B' at a ptofit of � 1. .A'.sswning that he can 
sell -all the screws he manufactures, how many packets of each � 
should the factory owner produce in a day in order to maximize his 
profit ? Formulate the above LPP and solve it graphically and fmd the 
maximum profit. 

10 



26. lfHT A={XE Z:Os;xs;12}. �f<f; 

R = {(a, b) : a, b E A, I a -b I, 4 � � t} � � � t 1

��<f>T��� l�cflf [2]•,:ft� I 

X � tfftmm t
� f.f; � f: R ➔ R � � x ER � � f(x) = 2 1 

1 

x +. 

� ell � � � ;i- � 3il'cul<!.cfi ·� I � g: R ➔ R ) g(x) = 2x - l '1U

� t, ell fog(x) lfi Wo � I 

Let A= {xe Z: 0 s; x s; 12}. Show that 

R = {(a, b) : a, b e A, I a -b I is divisible by 4} is. an equivalence relation. 
Find the set of all elements, related to 1. Also write 'the equivalence· 
class [2]. 

OR 

Show that the function f : R ➔ R defined by ftx) = 2 
x , 'I:/ x E R is

X +1 

neither one-one nor onto. Also, if g : R➔ R is defined as g(x) = 2x - 1, 

find fog(x). 

���. x-3110', UiTy=x <Nr�x2+r=32IDUM � "cfil � 
el-llcfid-0 � ffl -a m<f � I 

' 

Using integration, find the area of the region in the first quadrant

:!:�[bf th:;·•��:i

h

:�: ::: ;: �

cl

� : �: 
1 1 -2 

� 

2x -3y + 5z = 11 
3x+2y-4z=-5 
x+ y-2z =-3 

:q;)��I 

•fil"<ll >l�l'I �\� tttfl<fiUJT



u,<fti#> tj'fu, (c-.4,�<un � � A= [ � 
-2

2 

5 

-4

3 

7 

-6

-3 

2 

l 

5

J 

. . of uations
_ 4 , find A-1. Use it to,solve the syate:rn eq · 

-2 

2x -3y + 5z = 11 

3x+2y-4z=-5 

x+ y-2z =-3. 

OR 

Using elementar y .row transformations , find the inverse of the matrix 

A=[: : : ]· 
-2 -4 -5 

� ��➔ I\ I\ I\ /\ I\ /\ 29. ,.,�(-1,-5,-lO)�i<Slr r =2i -j +2k+11.(3i +4j +2k) 3fl'{�
➔ /\ /\ I\ 

r • (i -j + k:)=5 * Slfd-60c;-! � �-qq ��:mo� I

Find the distance of the point (-1, - 5, -10) from th • fe pomt o 
. . , .  ➔ � � /\·, /\ I\ mter.section of the line r = -21 -J +2k +}.(3i +4j +2k) d · ➔ A " ·/\ 

an the plane 
r • (i - j + k } = 5. 




