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General Instructions :

65/1/3

e g 9 e, e 11| |

(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 - F
SECTION - A

TGN 19 10 TF TAF UST 1 SIFHT T |

Question numbers 1 to 10 carry 1 mark each.

S R T Sy —

ol LT e
5 ]t Lo 1]5 10 5 pAmdG=-9.

0.
1 0
Solve the following matrix equation for x :, [x 1] { 2 0 ]: 0.
2% 5| |6 2|, .
g ‘ I: l '% @ x %1 A= fefEy |
8 x 7 3

2x 5

If8x

|52

7 3 I , write the value of x.

(3\/5c+%)$ruﬁr.m%ﬁm |

Write the antiderivative of (3\/; + ﬁ)



10.

Iy sin(sin‘1%+cos‘1x)= 1%, x & 99 T4 HINT |

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

ot v e el % we i, AT + U e G &, St @ a, be R~ {0}
ﬁﬂ?a*hﬁmm% | TR 2 * (x * 5) = 10 &, T x & T T ST |

Let * be a binary operation, on the set of all non-zero real numbers, given by a * b = 25—

for all a, b e R — {0}. Find the value of x, given that 2 * (x * 5) = 10.

ke 3 + 3} + 7k ik 28 - 3] + 6k T T T BT |

Find the projection of the vector 1+ 3]A + 7k on the vector 21 — 33\ + 6k.

39 THAS BT QR GO FT BT S B (a, b, ¢) ¥ W TN & a4 FHAA
T -G+]+b=2Fgaime |

Write the vector equation of the plane, passing through the point (a, b, ¢) and parallel
totheplane? . (Ii\+3\+ﬁ)=2.

/2

O T I fe"(sinx—cosx) dx. -
0

2
Evaluate : j e*(sin x — cos x) dx.
0

Fewt 7 =21+ 2] = 5k iR B =21 + ] - 7k ¥ AmoEer % e T W Wik e |

A A A
Write a unit vector in the direction of the sum of the vectors @ = 2i +2j - 5k and

1_))=2/i\+§—7f<.
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SECTION -B

e HEAT 11 ¥ 22 TF U W 4 SFH |
Question numbers 11 to 22 carry 4 marks each.

11. ’ﬁﬁ%ﬁ?ﬁ?ﬂﬁ{?ﬁa C%WWW%

['5+E),_b)+—5>, c+ a]=2[§’,_b),_3]

HAYAr
W 3, b CREFT+ b+ =0 |Z]=3|8|=5mn|3|=7% 1 oD
% S T HIT AT BT |
Prove that, for any three vectors a, _l;, <
?+§,§+E’,?+?] =2[?,_g,?]
OR
Vectorsﬁ),gand?are such that @ + —b)+ 6andl§)|=3, I—B)|=5and|'5) =7

Find the angle between aand b.

12. T ererper ST Y &6 HIT -
‘ 2

Solvve the following differential equation :
2

Sll’l X COS

13. 9F 79 ST . fwdx

A

mamaﬁﬁq;f(x—m x2+3x~18 dx

sin®x + cosbx

Evaluate : > 2
sin“x - cos“x

OR

Evaluate : f(x-3 %2 +3x— 18 dx

65/1/3 ' 4



14. =% SFeTet e T Rt o £(x) = 3% — 403 — 1242 + 5
(a) FREREIRE |
(b) frewemmEmE |
3raan

% x = a sin0 TM y = a cos30 F o 6=§WTW?'@TFMT T & HqHiwTOT F
T | J

Find the intervals in which the function f) =3x* —4x3 - 1242 + 5 is
(a) - strictly increasing
(b) strictly decreasing
OR
Find the equations of the tangent and normal to the curve x = a sin®0 and y = a cos0 at

i1
0=7.

15 AMA={1,23..,9)TTAXAFRIE TG, T Ax AT (g b), c, d) ¥ fw
(@,b)R(c, I a+d=b+cgrufenfim & | T T 6 R v goaran ey & | o
1 [(2, 5)] 9 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(a b), (c, d) in A X A. Prove that R is an equivalence relation. Also
obtain the equivalence class [(2, 5)].

\[1+sinx+\/1—sinx) x ( n)
16. o R ¥ cot-! =%, ol
6 cot (\/1+sinx—\/1—sinx 2°*€ O"4

SN

o #ifT %6 2 tan! (‘51‘) + sec”! (SJ,]EJ +2 tan™! @) = %

Prove that cot™! [3/1 +sinx +1 _Sinxj—z'xe (0 E)
\Vl+sinx-\1-sinx) 2’ 4

OR

i 1
Prove that 2 tan™! (g) + sec! (27@) + 2 tan™! (g) = %

_ &y 1(dyy
17. a&y-x’f%,a‘rfa:gﬁﬁq%dxz y(dx)

d_zx__l.(éx)z_z_o
de? y\dx) x~

65/1/3 5 [P.T.O.
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If y = x*, prove that



18.

19.

20.

21.

22.

A o T S0 o7 a1et o) 7 TSt a1 Teeh BT wee mﬁmﬁwﬁwﬁﬁaﬁ%
S el o orEe! B W) AwRTEY WA T R af g Ry & Ry

() TRBTTETSHE |
(i) 9 QT I ASH L |

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.

AR % ToTeHt & wEnT § Frer fag SR
#2+1  xy Xz
xy v+l yz  |=1+x2+y2+72
xz yz z2+1

Using properties of determinants, prove the following :
#®+1  xy xz
xy v+l yz |=1+x2+y2+272
xz yz  z%+1

tan! (@'—lj?ﬂ sin”! (ﬁ) % HIET SIS T BT, STF x 20 & |

1+x%—
x

Differentiate tan™ (

1} . . -1
) with respect to sin (1 g

2 2), when x # 0.

e i S - K logx+ 1) o w1 fafee et g, R ¥ Ry =S o= 1

siny+ycosy
T
d 21 +1
Find the particular solution of the differential equation a)zc ;51 y(-)r-g; oS )y

> given that

y= % when x = 1.

T RFYEt T = (i + ] - k)+x(31-1)asn =@ -1+ p@h + 3k T wE
mwﬁﬁﬁﬂﬁg%ﬁmﬁﬁq

Show that lines T = (i + ~ k) + A31 - }) and T = (43 = k) + u(2} + 3K) intersect. Also
find their point of intersection.

65/1/3 6
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SECTION-C

UTT AT 23 W 29 T WA I 6 3 HT Y |
Question numbers 23 to 29 carry 6 marks each.

23. UET 8F 1 UH AR $9 fgens weiH @R e € | SS9 U Fev % A e
% 5,760 ¥ T Henw & ford atfires @ aifrp 20 N & T WM ¥ 1 U it faemg
T W e € 360 €, Sl Uh g @ 9 Al o9 W e T 240 ¥ 1 9% UH
TR Teh HEI Y T 22 T O S Tehell € O €19 | T Al W90 Wt € 18 TN W | 9%
TF # % a7 @ T Tl 77 S g €, 9 T 6 a6 uer e s sifusmaw
T & 7 SIS B T LRaeh MU THET 16 WG §RT & BN |

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. ’

2. TNF 52 T R E T H Y O TG T 9w F @ A Pt o § g
yfereemaaT e St ot gpH % TR S € | @ T O % T % el i ] i € 2
S

15 95 % Tk & § ¥, fred 5 Jeqet sou €, Th-uw e ufaee |ied 4 So @ 0

wiaeer frehre | Sfequt Sesl St e ST M e T ST | ST: S F A I
HIT |

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.

25, v SR S g 12+ y2 =32, YTy = x U x-a7eF P 8 T S T T |

Find the area of the region in the first quadrant enclosed by the x-axis, the line y = x
and the circle x? + y? = 32.

65/1/3 7 ' [P.T.O.



26. fogait A2, 5,-3), B(-2, -3, 5) T C(5, 3, -3) &R Ptk woewen 1 g (7, 2, 4) A g
ﬁmaﬁfml

YAt

Mg (-1,-5,-10)8 @ P =21-j+2k+ LG+ 4] + 2T e 7 - ¢ - ]+k) 5
& yhreed fawg % o 9 g T T
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 - (-} + &) = 5.

27. % frrer P Q o T gU frenfat @t srqenge, R qur v @ g A % gt
W GREBR 31 AR © | ooy P e sHen 3, 2 a9 1 et @t o dn qe & R
ST X x, Ty AT X 2 31 A6 ¥ e 3 QBRI 1 Fed G € 1,000 ¥ | Forerery Q o1
HAE: 4, 1 3R 3 fornfaal # @ gedl & T Ber T 1,500 WK @ET 3 e ¥
(@ TEet fererery <19 & i el W o) QR R AT SR ) | 9 o o g W R
T Th-Teh [EHR B FoT TRT T 600 &, T SMSqEl 1 01T ey Tl qod & o & 78
TR TR S HIT |
SR A qedt & SHfRer T o1 Jod Qereu S QbR 37 & g wfiver s Ay |
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
< 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.

X SIMXx COS X
28. HM A BT ; fsmﬂcos dx

2
X sin x cos x
Evaluate: | =7 — ;- dx
sin“x + cos*x

0

29. 128nwﬁawww«aaﬁam%@ﬁﬁwq@w et ot fost
%! fomd e i |

Of all the closed right circular cylindrical cans of volume 128n cm?, find the
dimensions of the can which has minimum surface area.

65/1/3 8



QUESTION PAPER CODE 65/1/3
EXPECTEDANSWERSVALUEPOINTS

SECTION-A

Marks

3. 2% +2 X +c

1-10. 1. 10

Xx=25

— | O
1

or

i+j+k]=a+b+c

x(f

r

1x10=10m

SECTION-B

om

Im

P o
O-- Q
®Q

Wo

1%m

®
“c?
@

. ®
*+ b

®
,ag
2

®
+a

®
“ a2
@

®
+a

®
c?
2

® e
-

O

Im

OR

26
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® ® ® ® ® ® ® 1
a+b+c=0\ a+b=-c L2m
® 22 ® 2 .2
b §%+b9:88_c9=§9 Yom
@ a a
® |2 @ |2 ® ® ® |2
b al +|b| +2axb =|c Im
® ® . ® ®
P 9+25+2|a||b|cos6= 49, 0benganglebetweena& b 1im
15 1 T
\ cosbO=—== b 0=—
286 2 3 tm
12.  Givendifferentia equationcanbewrittenas
ﬂ+ 2x y= 2 im
dx x2-1 (XZ_ )2
‘gx dx )
Integrating factor = X1 = doutn Zy2 g im
\  Solutionis yxx*-1) = 0(7) x(x?—=1) dx +c 1m
P yx*-1) =2¢ ! ax+c
0>_<2—1
x-1
b x?=1) = log|=—=| + ¢
y( ) 9 71 1m
i 6 6 in2 2 _
13 \s'n2x+coszx dx = (\)(sm x+cosx) (sin? x+cosx) 3sin xcosx] 1%m
SiN“X Xcos“x sin®x xcos’x
= \eé—l 3% dx
Oesm X XCOS*X H

. ésin X + COS°X

= 3 dx 1
—— -
Oesm X xC0s?X 72m

27
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14.

= ¢ (seczx + cosec’x — 3) dx

= tanx—cotx—-3x+cC
(Accept — 2 cot 2x —3x + c also)
OR

¢ (x=3)4/x*+3x —18 dx

O(2x+3){/x?+3x —18 dx —g(‘) x%+3x —18 dx

N~

+C

2’aw/x2+3’>x—18—%1log x+g+w/x2+3x -18

+C

{(2x+3)1/x2+3x—18—83llog x+g+,/x2+3x—18

f(x) =12x3—12X2—24X = 12X (X + 1) (X —2)
f(x) >0, " xT (-LO)U (2,¥) = a9 ¥ Wi®
f(x) <0, " x1 (=¥,-1)U(0,2)
\  f(x) isdrictlyincreasingin (—1,0) U (2, ¥)
and strictly decreasingin (—¥,-1) U (0, 2)
OR

. . e&a a o
Pointat 6 = 7 IS C—, ——~
Y V2 224

28

om

1%2m

Im

1¥%2am

1¥%2am

1+%2m

Im

om

m
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15.

Y - _3acososing: & = 3asin’ coso lm
do do

N 2N N
\  sopeof tangentat =T s YU = —3acosOsnoy
4 " dxH,.x  3asin®0cosd §,_
4

T
4

T
= —cot— = -1
) Im
Equation of tangent at the point :
a & a o a
- —F—==-1¢X——=* b x+y - — =0
Y7o T 22 NG tm
Equation of normd &t thepoint :
a & a o
- —F— =1¢Xx——== P x-y=0 1
Y 2.2 g 22 g Y 2m
(ab) T A A
atb=b+a \ (ab) R(ab) \ Risreflexive 1m

For(a,b),(c,d) T A" A

If@b)R(c,d) i.eatd=b+c p c+b=d+a

then(c,d)R(a,b) \ Rissymmetric 1m
For(a b),(c,d),(ef) T A A

If(ab)R(c,d)& (c,d)R (e f) i.eea+td=b+c & c+f=d+e

Adding,a+t+d+c+f=b+c+d+e b a+f=Dh+e

then(a,b)R(g f) \ Ristranstive 1m

\  Risreflexive, symmetric and transitive
henceRisan equivaancereation Yam

[(2.9)]={(1.4),(25),(3,6),(47),(58), (6, 9)} Yam

29
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|, T4l+sinx +1-sinx§l
16. cot +\/1+sinx—\/1—sinx%

i 2 .20
I \/S%osx+sinxg +\/8%osx- sin 22 I
L ile 2 29 e 2 291
= COt_ I 2 24 21/2m
i\/é%osx+sinxg - \/g%osx- sn>9 ¢
A 2g & 2 20 |
i XU
al 2COS*T a8 . X0_X
= cot™'{ y = cot™' gtot —r== 1em
i ogn X1 & 2g 2 2
77 2p
OR
LHS= 2 &an 11 a1y st V2 ‘2%
é 8o 7 g
&l 106
S5 87, ol
= 2 tan’ 9—1— + tan’ 7 1v2+>2m
& 05
& 0
1 ¢ 2 ] 1
=2 tantZ+tantZ=tantS 3 T 4 tantZ
7 < o 7 tm
gl—g—+ T
é3g g
3 1 25 T
=tan' S +tan' = =tant == = tan* (1) == =RHS
4 7 25 =7 im
17. y=x" \ logy=xlogx, Taking log of both sides Yoam
1 dy .
b v dx " log x + 1, Diff. wrt“x” 1%m

30
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2 .2
p LAY _1@Vo_ 1 piffwreex 15m
y dx° y° édxg X
b d_zy_l @92_ X:O 1
dx? vy gdxb X 2

let b,, g, beyounger boy and girl

and b,, g, be elder, then, sample space of two childrenis

S={(b,, b)), (g9, 9). (b, 9,). (9,, b))} im
A = Event that younger isagirl ={(g,,9,), (b,, 9,)}

B = Eventthat at least oneisagirl ={(g,,9,), (b, 9,), (9,, b,)}

E =Event that botharegirls={(g,, 9,)}

PETA) 1
. PEIB) 1
0 PER = Tpa = Wam
x>+x x%y  x*z
LHS = — xy: yi+y vz R,® xR, R,® yR, im
Xy xZ2  yz* Z+z R,® zR,
xZ+1  x° x?
XYz
= X—zz y?  yt+l oy Yom
z° 22 7°+1
1+x2+y2+72 1+x2+y2+2722 1+x2+y?+22
= y2 y2+1 y2 R1® R1+R2+R3 Im
z° z° 2 +1

31
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20.

21.

1+x°+y*+2> 0 0O
y? 1 0],
z° 01

C,® C,-C,
C,® C,-C,

1+x?+y?+7* = RHS (Expand along C)

letx=tan® \ O = tan*x

&1+ tan’ 10 5
‘19t—+ = tan™ g?an 99 =9 1tan'lx
¢ tno 2 e 2 2 2
—an @29 9 g (6n26) = 26 = 2tanix
gl+tan 05

1 v 2
dx 20+x?)" dx  1+x2

du 1 , 1+ X2
dv 2(1+ xz) 2

NlF

(Incase, if x = cot 6 then ansmeris—%)

Differential equation canbewrittenas: (sny+y-cosy)dy=x-(2-logx + 1) dx
Integrating both s deswe get

2

—cosy +yssiny +cosy = Zgae(—logx—j + +cC

6, X
g 2

P ysiny=xlogx+c

=T =1 solutionis:ysiny=x?lo x+E
y=2¢=7 tysiny=x*logx+

32
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Im

Im

Im

Im

Im

1+1m
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22.  Generd pointsonthelinesare
(+30)i+(@1-1)j-k & (4+2u)i+(3u-1)k 1m
linesintersect if
1+3=4+2u......... (1); 1-1=0......... (2); 3u-1=-1..... (3) forsomer & u 1m
From(2) & (3) A=1, n=0 am

substitutingin equation (1)

Since, 1+3(1)=4+2(0)istrue \ linesinterset 1m
Point of intersectionis: 4i —k or (4,0,-1) Yam
SECTION-C

23. Let x and y beelectronicand
manual ly operated sewing machines purchased respectively

\ L.PPis Maximize P=22x+ 18y m
subject to 360x + 240y < 5760 0
or 3x+2y<48 |

X +y<20 Y 2m
x>0,y>0 lj

For correct graph 2m

rertices of feasibleregion are

= A (0, 20), B(8, 12), C(16, 0) & O(0, 0)
~ \\11 Y= 26 P(A)= 360, P(B) =392, P(C) = 352 Yom
2 +ay For Maximum P, Electronic machines=8 im
Manual machines = 12
24. Let E :Eventthatlostcardisaspade t o

E, : Event that lost card isanon spade b

33
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A : Event that three spades are drawn without replacement from 51 cards

13 1 1 3
PE)=—==, P(E,)=1-—=—
(E.) =2 (E,) 12 1m
12C 13C
P(A/E1):51_Cg’ P(A/Ez):ﬂ—c;’ 1%m
3 3
1.°6
4 °'C
P(E,/A) = 3
(E/A) 1y1203+§y1303 1+1m
4 %C, 4 *C,
_ 1o .
49 m
OR
X =No. of defective bulbsout of 4drawn=0, 1, 2, 3,4 1m
. . 5 1
Probability of defectivebulb = 15 = 3 Yam
. . 1 2
Probability of anon defectivebulb = l_§ = 3 Yam
Probability digtributionis:
X: 0O 1 2 3 4
8l 81 81 81 81
xP(x): O 32 48 24 4 1
81 81 81 81 72m
108 4
Mean=3 x P(x) = — or —
a X P(x) a1 3 1m
25. Correct Figure Im
Thelineand circleintersect
eachotheratx=+4 Im

34
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Areaof shaded region

26.

= 8+ 4n —8=4n sg.units

Equation of planethrough pointsA,BandCis

X—2 y-5 z+3
-4 -8 8 |=0 b 16x+24y+32z-56=0
3 -2 0 e 2x+3y+4z—-7=0

27)+3(2) +4(4) -7
J9+16+4

Distance of planefrom (7, 2,4) =

= /29
OR
Generd pointonthelineis (2+34)i +(=1+41) ]+ (2+20)k
Putting in the equation of plane; we get
1:(2+30) -1 (-1+40) +15(2+ 20) =5
\' A=0

Point of intersectionis 2i —j + 2k or (2, -1, 2)

Distance = / (2+1)? + (—1+5)? + (2+10)° = V169 = 13

35

0 4
4 fw;'.:}
& g[x«/32—x2 . Lex gu
= ot Gt +16sinT &
620 & 2 é2dy

1%2m

1%2m

Im

3+1m

Im

Im

Im

1¥%2am

Im

1¥%2am

Im
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27.

28.

Here 3x+2y+z =1000
4x+y+3z =1500
x+y+z =600

€e3 Zlggexg 881006
\' ¢4 1 3+ ¢cy=+=¢l500=+ or AXX=B
§1 1 15&z5 %600 5

IA|=3(=2-2(1)+1(3)=-5! 0\ X=A"B

Co-factorsare

X 0 1zae—2 -1 5 021000 ¢

\ fyi=-1¢-1 2 —5'81500;
. 5

&z 5 3 -1 -54&600 4

\  x=100, y=200, z=300
i.e. Rs. 100for discipline, Rs200 for politeness & Rs. 300 for punctudity

Onemorevduelikesncerity, truthful nessetc.

yf X Sin X COos X _ B %(%—x)cosx sin x
le | = O dx; \ I = - &
csin® x + cos® x o cos' x +sin® x
Addingweoet. 21 x 72 sinx cosx o = F %22 tan x sec? x o
Ing wi , = — -
JWes 2 Osm X + cos® x 4 OO 1+(tan2x)2
A 2
= —tan (tan X)l;I -
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29.

let r and h betheradiusand height of the cylinder then,

Volumeof cylinder (V) nr®h= 128t \ h= 128? :%8 im
nr r

Surfaceareaof cylinder = 2xr? + 2x rh = 2z (r> + rh) im

\ =2n 3.?2 1288 =2n aar_@g 1¥%5m
r g d [}

§:O =} r=64 o r=4 Yam

dr

Atr:4——2 a%+§9_2a%256°—12n>0 im
a 64 o

Im

\ surfaceareaisminimumatr=4cm; h=8cm
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