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o Please check that this question paper contains 8 printed pages.

¢  Code number given on the right hand side of the question paper should be written on the
title page of the answer-book by the candidate.

e Please check that this question paper contains 29 questions.
o Please write down the Serial Number of the question before attempting it.

¢ 15 minutes time has been allotted to read this question paper. The question paper will be
distributed at 10.15 a.m. From 10.15 a.m. to 10.30 a.m., the students will read the
question paper only and will not write any answer on the answer-book during this period.
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General Instructions :

65/1/1

(i)  All questions are compulsory.

(ii) The question paper consists of 29 questions divided into three sections A, B and 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 of four 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.

g g - H
SECTION - A

T S 1 W 10 T ThH W 1 SAFHE |
Question numbers 1 to 10 carry 1 mark each.

Tt YRR SRt SErel % e H, WA * U femurt 9hear € it @it a, b e R - {0)

%Farqwb:%b-mm% | TR 2 * (x * 5) = 10 &, @ x 1 HIH Td SIS |

Let * be a binary operation, on the set of all non-zero real numbers, given by a *# b

forall a,b € R ~ {0}. Find the value of x, given that 2 % (x * 5) = 10.

1
e sin(sin“175‘+cos‘1x)=l%‘,ﬁ?xﬁqﬁﬁﬁﬁﬁq !

1 v
If sin (si -1 5+ cos™! x) = 1, then find the value of x.

3471y 7 0 |
a&z[s x]+l:0 1}[10 s}tmx_”ﬁqﬁwm'l

w2 3 3 el g LI ¢ s
5 x1% o0 1] 10 5 4G~y

e oo e e e R 3 1) | |0

1 0
Solve the following matrix equation for x :, [x 1] [ 2 0 }= 0.
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5. ﬂﬁ‘zg il:lj —32 {%,Fﬁxaﬂtm%rﬁmﬂ

2x 5

If8x

1‘6 2

7 3 l, write the value of x.

6. (3\/}+ J—)muﬁ-m%ﬁm |
\x
Write the antiderivative of (3\/; + —1—]
\Jx
3

dx
7. WA TE AT 5+ 2
' 0

3

dx
Evaluate : fg T2

0

8. afkw i+ 3]+ 7k = wRew 2i - 3 + 6k W Wiy T BT |

Find the projection of the vector 1+ 33\ + 7k on the vector 21 — 33\ + 6k.

9. AT AMD AW AEHF ARV TR 2 + b W UFH AEF WRY L, A 2 T b % = B R0
T HIAC |

- 4 -, .
If 2 and b are two unit vectors such that a + b is also a unit vector, then find the

angle between 2and b.

10. 3@ F9AA H WKW FHEO WA B S WG (a, b, ¢) § EE A E qU FHAA
T-Q+]+k=2Famierd |
Write the vector equation of the plane, passing through the point (a, b, c) and parallel

to the plane T - (/i\'+j+ﬁ) =2,
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SECTION -B
T HE 11 € 22 T TS WA 4 SHH Y |
Question numbers 11 to 22 carry 4 marks each.

11. =FT A = {1, 2, 3,..... ,9}amAxAﬁR@ﬁa‘u%,sﬁAxAﬁ(a,b),(c,d)%fvrq
(a,D)R(c,d)Aa+d=b+cFrruaRmiva ¥ | fag FifT 76 R T qoren Tow & | qomr
i [(2, 5)] W T BT |

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

l+sinx+4/1-sinx) x T
12. fag =it i t‘l(v J:—; (—)
° \1+sinx—-+T-sinx) 2°*€ 0%

YT

g it 7 2 tan™! @') + sec™! (237@) + 2 tan™! @) = '}

Prove that cot~! (\/1 +sinx+1 _Sinx)=£'xe (O -E)
\N1+sinx-+/l-sinx) 2’ 4y

OR

: 1 52 1\ =«
1= -1 _3[ (2] £
Prove that 2 tan (5) + sec ( 7 + 2 tan (8) =%

13.  wrfbrent 3 oTemt &1 AT e fag SR 7
2y y-z—-x 2y
2z 22 z-x-y |=(x+y+2)>
X-y-z 2x 2x

Using properties of determinants, prove that
2y y—z-x 2y ’
2z 22 z-x-y |=(x+y+2)?
X—y-z 2x 2x

] - 2
14. tan™! (@w cos~! (2x\[1 — x2) % Qe TerEpeTeT T HINTT, STARF x 20 & |
. . 1-x%) |
Differentiate tan~! (@J with respect to cos™! (2x\1 - x2), when x # 0.
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X &y 1(dy)R
15, aﬁynx%,awfaaﬁaq%d—x%-;(lj-f:o.

dx
' dy _1(dyy y
Ify=J€‘,provethatdx2"y dr -x=0.

16. T TR AT BT R Fo f(x) = 324 —4x® - 12x% + 5

(a) TREvaET |
(b) FREEEAE |
arerET

T x = a sin°0 T y = a cos’0 F o 9:%@@?‘@?@ s % s

T | |
Find the intervals in which the function f(x) = 3x* — 42> — 1222 + 5 is
(@) strictly increasing

(b) strictly decreasing

OR
Find the equations of the tangent and normal to the curve x = a sin6 and y = a cos0 at
T
e = 4-

SlIl X COS X

6y
17 e R jsmx+cos dx

YT

rn-—rsnﬁﬁm:f(x-a 2 +3x-18dx

6 6
sin®x + cos°x
Evaluate : I 3 dx

sin?x - cosx
OR

Evaluate :‘J‘(x-3) 2 +3x-18dx

18. Wme“\flny2dx+¥dy=0WWEWW,W%%yzlsrq’
x=0¢%1

Find the particular solution of the differential equation e*/1 - y? dx + % dy = 0, given
that y = 1 when x = 0.
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19. 7 3TaeheT THIEIOT I &1 I ;

2
x2-1

(xz—l)%+2xy=

Solve the following differential equation :

d 2
(xz-l)a%+2xy=ﬁ.

20. frdl ol W 2, b, © % fore o e R
E’+B’,E’+E’,E’+E’] =2[E’,B’,E’]
v

whw 2, b SR ERF T+ b+ =0 |7 =3,|b|=57n|3|=7% 1 Tm D
¥ Sl T B T BT |

Prove that, for any three vectors a
- D o - -
[2+5,8+¢,C+3a]=2[2,D

OR

2 -
,b, ¢
2]
, C

Vectors?,f))and?aresuchthat?+g+?=6}and|5>|=3,|B)|=5and|?|=7.

Find the angle between aand B)

21. wﬁgq%%@&x;’l =y;’3 =Z;5wx12=y;4=zg6uﬁr®?aﬂ?ﬁ% | ST
wae fog ot 7 i |

-2 -4 -6
Show that the lines x; 1 = Y ; 3 =2 -; 2 andx = Y 3 = Z 5 intersect. Also find

their point of intersection.

20, e B o O e A T TS A e e e 1 Fe o @ e &
@ ST Tt F oTSh! B b wHTaey wiear T s, afe gg g mar & e

() EQ B e AEH ¢ |
(i) 9T HY TF To ASH & |

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.

(i) atleast one is a girl.
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g -|
SECTION -C

U9 GEAT 23 § 29 T WAF W 6 AF HR |
Question numbers 23 to 29 carry 6 marks each.

23. i faencr P aen Q oA ¥ gu el @ srqerae, feredr wen wwE & e @9 % qeat

W YRR S UG & | foererm P oare wawn 3, 2 T 1 faafl | @ de e % o
HA: T x, T y T T z 390 e € Safe T REhR 1 Fe 9o € 1,000 ¥ | e Q o
FA: 4, 1 3R 3 faanfEl B @ gea & e $a T 1,500 TR @R AT 90 ©
(@1 Teet e I8 & A gl W SRl YRR TR 37 e §) | 9k @ @A e W R
T TH-TH EER B For TN T 600 &, & Segel F A w0 gk geq & o & W
TR ART T HT |
SRR A et % Sl U 1 Hed Tey S R o7 % o wnfiet w5 e |
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 ¥ x each, ¥ y each and ¥ z each
for the three respective values to its 3, 2 and 1 students with a total award money of
Z 1,000. School Q wants to spend ¥ 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 ¥ 600, using matrices, find
the award money for each value.

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

24, m&agmmmmwws@mmmm%m%l

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

slant height is cos™ %

/3
25. maﬁﬁ&-rqf*—ji——
1 +4jcot x

/6

n/3
~ dx
Evaluate: | ——F/——=
valuate fl-i.-\/cotx
‘ /6

26. U AT A 9 a2 + y? =32, W y = x W@ x-307 § fat &3 1 A%er 79 T |
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.

28.

- 29,

fegatt A2, 5, -3), B(=2, -3, 5) @ C(5, 3, -3) 51 Tuiftd wweer =t &g (7, 2, 4) ¥
e ST |

HYAr
&g (-1, -5, -10) A M T =21 -]+ 2k + A Bl + 4] + 2k) TN uHwA T - 1 —) +K) =5
% yiqedse fag & o9 = g0 T FI |
Find the distance between the point (7, 2, 4) and the plane determined 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

T=21-]+2k+A (31 +4]+2k) and the plane 7 - (1~ + k) =5.

IO &9 H UH AR PP G TvH SR 9Rdr € | 39% U e &% o see

% 5,760 ¥ 7o HeRol & f ot @ aifaw 20 T % o WA ¥ 1 U goriie foeg
T & e T 360 §, TaiE UF F ¥ T oot W W geq T 240 ¥ 1 9E U
TATTER TR W T 22 TN OX S T & T €19 § To ol TR % ¥ 18 @ W | 9
T # T oF W T w A S v €, 96 i 5 e e v W e 58 st
ANT & 7 I ! Teh LgF MUTHT THET S AT §RT 61 i |

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 ¥ 360 and a manually operated sewing machine ¥ 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.

AT & 52 U=t U TEN W W U T S & | 99 I A W A o e S § @agssa

e Tfee) St T gpH % T ST | G T TR % g % 8 Y T Wi € 2
rean

15 Fedt & U & H ¥, forgd 5 Ffeqt o9 € vhww & viqwe wfeq 4 S0 B O

wieee! e WA | fequt aeat ®t GE H wiEsdr s A FIT | I ST FH A 7

T | '

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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