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General Instructions : 

(i) All questions are compulsory. 

(ii) The question paper consists of 29 questions divided into three sections A, Band C. 
Section- A comprises of 10 questions of one mark each, Section- B comprises of 
12 questions of four marks each and Section - C comprises of 7 questions of six 
marks each. 

(iii) All questions in Section A are to be answered in one word, one sentence or as per 
the exact requirement of the question. 

(iv) There is no overall choice. However, internal choice has been provided in 4 
questions offour marks each and 2 questions of six marks each. You have to attempt 
only one of the alternatives in all such questions. 

(v) Use of calculators is not permitted. You may ask for logarithmic tables, if required. 

~-31" 

SECTION-A 

~~ 1 ~ 10 Wfi"~~ 1 a:ict1q;rt I 

Question numbers 1 to 10 carry 1 mark each. 

1. tMT ~ CII'R1fctCfl-m-31f cF 'B~~ .q, l=fRf * ~~ ~ t \ill tMT a, be R- {0} 

-cF ffitt a * b = ~ mr ~ t t ~ 2 * (x * 5) = 10 t ~ x q;r 1::rr;=nno ~ 1 

Let * be a binary operation, on the set of all non-zero real numbers, given by a * b = ~ 
for all a, b e R- { 0}. Find the value of x, given that 2 * (x * 5) = 10. 

2. ~ sin ( sin-1 t + cos-1 x) = 1 t, ~ x q;r 1:IR m ~ I 

If sin (sin-1 t + cos-1 x) = 1, then find the value of x. 

3. ~ 2 [ ~ ~ · J + [ ~ ~ J = [ 1

7

0 ~ J t, ~ (x - y) q;r 1:IR m ~ 1 

If 2 [ ~ ~ ] + [ ~ ~ ] = [ 1

7

0 ~ ]. find (x- y). 

[ 1 0]' 4. f.:p:;:r ~ OB4JCfl{OJ ~ X cF ffilt ~ ~ :, [X 1) _
2 

O = 0. 

Solve the following matrix equation for x :, [x 1] [ ~2 ~ ] = 0. 
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I 2x 5 I I 6 -2 I If 
8 

x = ·. 
7 3 

, write the value of x. 

6. (3~+ .}x)cor~-~**'h~GJ ~ 1 

Write the antiderivative of (3~ + ~). 

3 

7. llR~~: fg ~x2 
0 

3 

Evaluate : f 9 ~x2 
0 

Find the projection of the vector i + 3j + 7k on the vector 2i 3j + 6k. 

9. ~ 1 n'liT b ~ ~ ~~ t fcf> 1 + b oqT ~~~ ~. m 1 n'liT b c))~ cor q;)ur 

~~I 

If 1 and b are two unit vectors such that 1 + b is also a unit vector, then find the 
~ ~ 

angle between a and b . 

10. '3"« ~cor~ '8AlGfi{OI ~ ~ ~ ~ (a, b, c)~~ "'Tffl ~ n'liT ~ 

f· (i + j + k) = 2 c))~~ I 

Write the vector equation of the plane, passing through the point (a, b, c) and parallel 
~ A A 1\ 

to the plane r · (i + j + k) = 2. 
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~-~ 

SECTION -B 

Wo1 ~ 11 it 22 (1cf) ~ Wo1 4 ~ Cif>T %" I 

Question numbers 11 to 22 carry 4 marks each. 

11. 1lRT A= {1, 2, 3, ..... , 9} ~Ax A 1l R ~m %", \l'lT Ax A 1l (a, b), (c, d)~~ 
(a,b)R(c,d)~a+d=b+crnr~%" 1fu;;:-~fcnR~~m%" 1~ 
Cflt [(2, 5)] ~~~I 

12. 

Let A= {1, 2, 3, ..... , 9} and R be the relation in Ax A defined by (a, b) R (c, d) if 
a+ d = b + c for (a, b), (c, d) in Ax A. Prove that R is an equivalence relation. Also 
obtain the equivalence class [(2, 5)]. 

Prove that 2 tan-1 (t) + sec-1 (
5f) + 2 tan-1 (k) = ~· 

13. *iRfUICfll ~ ~ Cif>T wWT ~ fu;;: ~ fcn 

2y y-z-x 2y 

2z 2z z- x -y = (x + y + z)3 

x-y-z 2x 2x 

Using properties of determinants, prove that 

2y y-z-x 2y 

2z 2z z-x-y =(x+y+z)3 

x-y-z 2x 2x 

14. tan-1 ( Y 1
; x

2

) Cif>T cos-1 (2x{l~) ~~ 31C!Cf;<'1"'1 ~ ~. ~ x -::t 0 ~ I 

Differentiate tan-1 ( Y 1
; x

2

) with respect to cos-1 (2x{1=-;2), when x -::t 0. 
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16. ere-~ 'ffi"ff ~ ~ CfiM-1 f(x) = 30 - 4.x3 - 12x2 + 5 

(a) f.:rt;rcr$rR ~ 1 
(b) f.:1t:R" ttl fll4 H ~ I 

~ 

ern:> x = a sin38 ~ y = a cos38 '$" ~ 8 = ~ tft ~ tmT ~ ~ '$" f!JOtl<:fS(OI ~ 

~I 

Find the intervals in which the function f(x) = 30- 4.x3- 1:2.J + 5 is 

(a) strictly increasing 

(b) strictly decreasing 

OR 

Find the equations of the tangent and normal to the curve x = a sin38 and y = a cos38 at 
1t 

8=4· 

~ . f sin
6
x + cos

6
x dx 17. l:fRm"f'Ju'"!~. . 2 2 

sm x ·cos x 

~ 

l:fRWO~: J (x-3JVx2 + 3x-18 dx 

f sin6x + cos6x 
Evaluate : . 2 2 dx 

sm x ·cos x 

OR 

Evaluate: J (x 3)"x2 + 3x- 18 dx 

18. ~ f!4\<:f){OI ~ dx + ydy = 0 CfiT~reWO~, m~~y = 1 ~ 
X 

65/111 

x=O~I 

Find the particular solution of the differential equation e~ dx + ;- dy = 0, given 

that y = 1 whenx = 0. 
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19. ~ ~ flGlCf)(OI CfiT ~ ~: 

2 Qy 2 
(x - 1) dx + 2xy = x2 - 1. 

Solve the following differential equation : 

2 Qy 2 
(x - 1) dx + 2xy = x2 - 1' 

20. ~m=,~ 1, "b, 1~~~~w 

[1 + b, b + t, t + 1] = 2[1, b, t] 
~ 

~~~ 
Prove that, for any three vectors a, b, c 

[ 1 + b, b + t, t + 1] = 2[ 1, b, t] 
OR 

Vectors 1, b and t are such that 1 + b + t = 0 and 111 = 3, I b I = 5 and I t I = 7. 
~ ~ 

Find the angle between a and b . 

21 
.......,.,.6,., ~ +.:,..,.,::;.. X+ 1 Y..±J. Z + 5 X- 2 Y..::..± Z- 6 ft 'li§ ..............l ~ I ~ 

• "'('II~~ ltn '<.~1~ - 3- = 5 = - 7- (f4T - 1- = 3 = - 5- ~ fl GO Cl?'<.<11 !:> v'T"''I 

~ffl'li§<;'1 ~ ~ ~ ~ I 

. x+ 1 Y..±J. z+5 x-2 Y..::..± z-6. 
Show that the lmes -

3
- = 5 = - 7

- and - 1- = 3 = - 5- mtersect. Also find 

their point of intersection. 

22. llR ~ W \7FT ffi ~ ~ CfiT ~<:IT~ 'ffir ~ t I ~ fcRTI ~ ll 'eJ ~ t, 
m- 'eJ'1T ~ ~ ~ m- Cfft fl~fflcsil:T ~lf4Cf>t11 ~ ~. ~ ~ ~ TFIT t-w 
(i) ~m-~~tl 

(ii) Cf;l1~Cf;l1~~~t I 

Assume that each born child is equally likely to be a boy or a girl. If a family has two 
children, what is the conditional probability that both are girls ? Given that 

(i) the youngest is a girl. 

(ii) atleast one is a girl. 
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~-~ 

SECTION-C 

~-m-23~29~~~6~Cfilt-l 

Question numbers 23 to 29 carry 6 marks each. 

23. ey fot'lii<:1GI P ~ Q ~ ~ ~ fq'fll~£11 ~ ~'f{IRFI, ~ ('MT ~ CfiT ~ m ~ ~ 
tR 'f(fCfiR ~ ~ ~ 1 foi'@Jifll!l P ~ ~: 3, 2 ('MT 1 fot~;u~m ~ ~ ~ ~ ~ ftorr! 
~: f x, f y ~ f z ~ ~ t-~~ 'i<fCfiFtl CfiT "¥f ~ f 1,000 t I fotalfll!l Q ~ 
~: 4, 1 a:ftr 3 fotar~m ~ ~ ~ ~ ftorr! TB f 1,5oo 'ftfCbR ~ ~ ~ t 
~ ~ fotatfll!l ~ m ~ ~ tR ~ 'ftfCfiR -um ~ ~ t> 1 ~ ~ cfR1 ~ tR ~ 
~ ~-~ 'ftfCfiR cn1 "¥T -um f 6oo· t 'ffi ~ CfiT m ~ ~ ~ ~ m ~ -rrt 
. o/fCI"iR -um mo ~ 1 

3Y'lli:RI ~ ~ ~ ~fdRi:RI ~ 3=P-i ~ ~ "'f o/fCI"il< t.:f ~ ft;rl:r ~ Cfi8T ~ I 

Two schools P and Q want to award their selected students on the values of Discipline, 
Politeness and Punctuality. The school P wants to award f x each, f y each and f z each 
for the three respective values to its 3, 2 and 1 students with a total award money of 
f 1 ,000. School Q wants to spend f 1 ,500 to award its 4, 1 and 3 students on the 
respective values (by giving the same award money for the three values as before). If 
the total amount of awards for one prize on each value is f 600, using matrices, find 
the award money for each value. 

Apart from the above three values, suggest one more value for awards. 

24. ~fcfl~rt~~a:ftr~~cnR~CfiT~cmcrrcos-1 ~mt 1 

Show that the semi-vertical angk of the cone of the maximum volume and of given 

slant height is cos-1 ~· 

rr./3 

25. 11A"mo~ J ~ 1 + cotx 
rr./6 

rr./3 

Evaluate : f 1 ~ + cotx 
rr./6 

26. ~ i:ltf"llll'l # ~ x2 + y2 = 32, m y =X~ x-~ ~fElt l$l CfiT ~ mff ~ I 

Find the area of the region in the first quadrant enclosed by the x-axis, the line y = x 
and the circle x2 + y2 = 32. 
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27. ffi!* A(2, 5, -3), B(-2, -3, 5) (fliT C(5, 3, -3) ~ f.:!mfui ~ Clft ffi! (7, 2, 4) ~ ¢ 
~~I 

~ (-1, -5, -10) ~ ~ 1 = 2i- j + 2k +A (3i + 4] + 2k) (fliT~(. (i- j + k) = 5 

"$- ~fo+.0~'i ~ "$-~ Clft ~ ~ ~ 1 

Find the distance between the point (7, 2, 4) and the plane detennined by the points 
A(2, 5, -3), B(-2, -3, 5) and C(5, 3, -3). 

OR 
Find the distance of the point (-1, -5, -10) from the point of intersection of the line 
...,.; 1\1\1\ 1\1\1\ . ...,.;""" 

r = 2i- j + 2k +A (3i + 4j + 2k) and the plane r · (i- j + K) = 5. 

28. . m+flur ~ ~ ~ ~ "¥J. fu"ffit ~ ~ ~ t I ~ llffi Rem ifl ~ ~ 
~ s,76o t- Cf2lT ~ * m ~ ~ ~ 20 ;rTI * m ~ t , ~ $JlCf?lf1Cfl fu"ffit 
~~~f360t,~~~~~~~~~~240 t ~~~ 
~Jlq;:;:1f1Cfl ~ 'CfiT ~ 22 ffi'i1 o/~ ~ t(fliT ~ ~ ~ ~ ~ 'CflT f 18 ffi'i1 o/ I CW 
l:rR ~ fet;-~ ~ ~ ~ ~ ~ ~ t ~ -um ~Rem ~ Wfiit "Cflt fcti.~ ~ 
ffi'i1 it ? aq'I.)Ck'l 'CflT ~tm1ffi:rrr.r;; ~ ~ ~ ~ re ~ 1 

A dealer in rural area wishes to purchase a number of sewing machines. He has only 
~ 5,760 to invest and has space for at most 20 items for storage. An electronic sewing 
machine cost him f 360 and a manually operated sewing machine f 240. He can sell 
an electronic sewing machine at a profit of ~ 22 and a manually operated sewing 
machine at a profit of~ 18. Assuming that he can sell all the items that he can buy, 
how should he invest his money in order to maximize his profit ? Make it as a LPP and 
solve it graphically. 

· 29. om"$- 521:fffi Clft ~llit ~ ~ ~lfflf 1ST \iffiU t t-m 1:fffi ~ ~ of.:r tffi ~ ~ t (~lif49t011 
!'lfi1<f41q11~~~~*~~t IW~tffi"$-~"$-~Clft~~~~Cf)t11t? 

~ 

15 ~ "$-~m-~ ~. ~ 5 ~ ~ t, ~-~~ s:~fo<f41q'il ~ 4 ~ ~ ~ 
~ ~~ I~ ~Clft ~ ~ !:tlf"4Cfli11 ~ ~ ~ I 31(9": ~ ~ ~ ~ 
~I 

65/1/1 

A card from a pack of 52 playing cards is lost. From the remaining cards of the pack 
three cards are drawn at random (without replacement) and are found to be all spades. 
Find the probability of the lost card being a spade. 

OR 
From a lot of 15 bulbs which include 5 defectives, a sample of 4 bulbs is drawn one by 
one with replacement. Find the probability distribution of number of defective bulbs. 
Hence find the mean of the distribution. 
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