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General Instructions :
(i)  All questions are compulsory.
(ii) Please check that this Question Paper contains 26 Questions.

(iii) Questions 1 to 6 in Section-A are Very Short Answer Type Questions carrying one
mark each.

(iv) Questions 7 to 19 in Section-B are Long Answer I Type Questions carrying 4 marks
each.

(v) Questions 20 to 26 in Section-C are Long Answer II Type Questions carrying
6 marks each

(vi) Please write down the serial number of the Question before attempting it.

us - A
SECTION - A

T T 1 ¥ 6 T ek T 1 37 T |
Question numbers 1 to 6 carry 1 mark each.

1. w33 +2b % R o a7 =i+ ] — 2k T b =21 — 4] + 5k ¥ | 1
Write the direction ratio’s of the vector 3a + 23 where @ = 1 + 3\ _ 2k and

— A A A
b =2i—4j + 5k.

2. WREW A =21+ 3]+ 2k I AR b =21 +2] + k W vET T HAC 1

Find the projection of the vector a=2i+ 33'\ + 2k on the vector g =2i + 23'\ +k.

3. g (1,2, 3) 9 e STH dTell 39 @M 6T JiGeT Tl fafae St gudet

T ((+2]-5k)+9 =0ome=T | 1
Write the vector equation of the line passing through (1, 2, 3) and perpendicular to the
plane? . (/'1\+2j\—51/;)+9 =0.

. . - 2 si 3
4. Wn/2<x<nﬁxwa€uﬂaﬁﬁﬁqwcbmwoq§( Sinx 2sinx)

IRV & | 1
2sinx 3 )

In the interval ©/2 < x < &, find the value of x for which the matrix ( 1 2 sin x

is singular.

65/1 2



5. Wuﬁm%:ﬁe—zywwwﬁﬁm 1

d
Find the solution of the differential equation Exx =x3e .

d
6. WW\/}EXX+y:e‘2\ﬁWWWWWI 1
Write the integrating factor of the differential equation
QX — a2A\fx
\/;c L Ty=¢ N

ug -
SECTION - B

T T 7§ 19 T U U 4 3H HE |
Question numbers 7 to 19 carry 4 marks each.

7. THHl SR ¥ % 9 < 35,000 F HE ¢ H I - TR F ster § aEr s
T | T TS W 8% S <A &, [ Uk e i fear S € e e §te W 10%
= & N8 U TS, (SRR U T a3 A S E | e O % WA | I8
eiRa T 76 T 35,000 % ST I 3 FHR 6 arel § ol H & [of [hd THR dic
STa8 =R 9o s U et =T 3,200 2 2

T U9 W T Tod ST B € 2 4
A trust fund has ¥ 35,000 is to be invested in two different types of bonds. The first
bond pays 8% interest per annum which will be given to orphanage and second bond
pays 10% interest per annum which will be given to an N.G.O. (Cancer Aid Society).
Using matrix multiplication, determine how to divide ¥ 35,000 among two types of
bonds if the trust fund obtains an annual total interest of ¥ 3,200. What are the values
reflected in this question ?

2 4 -6
8. WA:{7 3 5 }aﬁwwﬁﬁwwwﬁw—wﬁﬁwéaﬁ%wﬁ
1 -2 4
I B | 4
2 4 -6
Express the matrix A = { 7 3 5 J|as the sum of a symmetric and skew
1 -2 4
symmetric matrix.
AET/OR
2 3 1 2
?I&:A:[l _4]13:[_1 3 }%,ﬁWWW%(AB)‘I:B‘lA‘I

2 3 1 2 ) 1 1 a1
IfA= 1 —4 ,B= 103 , verify that (AB)™ =B~ A™".
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10.

11.

12.

65/1

ARIUTERT 3 TOTET o RN § 1 1 x 3 (o &t i - 4
a+x a-x a-—-x
a-x a+x a-x
a-x a-x a+ux

=0

a+x a-—-x a—x
a—x a+x a—x
a—-x a—x a+x

Using properties of determinants, solve for x :

/4

mwﬁﬁq;j log (1 + tan x) dx 4

0
/4

Evaluate f log (1 + tan x) dx.
0

T I f(x +1)(x—1)dx 4

AT
1
\2
10 sin”! x

Fmdf a;:ﬁz;jﬁdx
OR

Find f Sin” 2));/2 dx.

52 191 o Tl i oAl Wit et TE M H W 4 U SRR W1 |igd et S €
WW‘;ITF&W%%F 4
() FH4TaEEAFHE?
(i) o2 TEFA H & ?

YAt

MG} o Teh g &l TR IR IS8T GT T5ehl ot TE&AT Sl Ukl s 3T T | 39 s &l
T o [T BT |



Four cards are drawn successively with replacement from a well shuffled deck of 52
cards. What is the probability that

(1)  all the four cards are spades ?
(i1) only 2 cards are spades ?
OR

A pair of dice is thrown 4 times. If getting a doublet is considered a success, find the
probability distribution of number of successes. Hence find the mean of the
distribution.

13. fegsbtmfs: [2.6+¢.d] =3,

b
Prove that [E), b+ E), 3] = [E), B>, 3] + [E), E), 3]

14, T@mat r=2i 5]+ k+ A (Bie2j v k)T T =71 — 6k + u (G + 2] +2k) F I
A I T FHIT | 4

Find the shortest distance between the following lines :

d A A A A A A - A A A A A
r=2i-5+k+A(3i+2]+6k)and t=7i-6k+p(i+2j+2k)

15. Tog =i i 2tan™! 6) +tan! G) =sin™! (253\1/5j 4
HAYAT

1- 1
x % 1T &7 I ; tan™! (1 +)3:§ tan~! x, x>0

1 1 31
Prove that 2 tan™! (5) + tan™! (7) =gin’! (T\/Ej
OR

1
T |
1_ch—ztan x, x>0

Solve for x : tan! (

2
16. A% &8 O9 & &0 e f(x) ={2ix+gz)$xxfoo x=OWRIAd T | 3T x = 0 |

ot Shl STIhTIIdT Sl SITE SHITSTT | 4

Mx? +2),ifx <0
dx+6 ,ifx>0
x =0 ? Hence check the differentiability of f(x) at x = 0.

For what value of A the function defined by f(x) = { is continuous at

65/1 5 [P.T.O.



d
17, A% x= el (sin -+ cos O Ty = ael (sin t ~cos ), i g o g =25

dy x+y

— aet (qi — aal (qin t — —
Ifx=ae'(sint+cost)and y=ae' (sint cost),provethatdx X—y

2
18. aﬁy=Aemx+Be“x%,Fﬁ§¥ 3U %b‘g—xg—(m+n)%xx+mny:0

d?y dy
If y = Ae™ + Be™, show that dxz—(m+n)dx+mny:0.

x+3
19. I \U“lef ——dx
\/5—4x—2x2

Findf x+3

\J5 — 4x — 242 dx

g -|
SECTION - C

9 T&AT 20 § 26 T UAH U 6 3FH H ¢ |

Question numbers 20 to 26 carry 6 marks each.

20. Tag M TfF A={1,2,3,4,59R={(a,b): la—bl, 2 ¥ fonfea & } 5RT vew Hag TH
oI T & | 39 HIY % T Jogdl i ferfaw |

Show that the relation R in the set A = {1, 2, 3, 4, 5} given by R = {(a, b) : la— bl is
divisible by 2} is an equivalence relation. Write all the equivalence classes of R.

21. QHG & WA " & {(x, y) : y2 < 4x, 442 + 4y? < 9} &A% 1 BT |
3AAT

TR & TANT § WA 4y = 3x2 TG @M 2y = 3x + 12 ¥ UREF &F H &% [
HIT |
Find the area of the region {(x, y) : y2 < 4x, 4x% + 4y < 9}, using integration.

OR

Using integration, find the area enclosed by the parabola 4y = 3x*> and the line
2y =3x + 12.

65/1 6



22

23.

24

65/1

Wﬂﬁw(xsinzgj—y) dx + x dy = 0 T & 1 e, Rar e s x = 1 & @t
y:%%l

YT
Wﬂﬁw%—Wcmx:sinhﬁﬂwwaﬁﬁEW%ﬁ %h‘x:g%,ﬁ)ry:2% |
Solve the differential equation
(x sin? G)—y)dx+xdy:0giveny:%whenx: 1.

OR

d
Solve the differential equation Exy — 3y cot x = sin 2x given y = 2 when x :g .

3 FEAA % WY A BT FHEOT T e s wwee ¢ (21 + 2] - 3k) = 7 @0

T (245]+3k) = 9 F TR Y@ ¥ A ST F AT k-3 qAN 230 W FAA
FAES FHEAT T |

Find the vector and cartesian equations of the plane passing through the line of
intersection of the planes

T-(2i42-3k) =77 - (21 +5) +3k) =9

such that the intercepts made by the plane on x-axis and z-axis are equal.

T SETehedl U9 o STX S+ | Ueh Tor=el a7 &t U9 b1 ST ST & AT 9 3TTHH o € |
Hméﬁéswkawawﬁaﬁmhwm%%amaﬁmqsmﬁaﬁmﬁwm%%|m#ﬁ%5@a%'

U9 Tl I SFHAH M Wﬂfrwﬁaﬁuﬁw%%,ﬂhﬂaﬁwuﬁw%%ﬁaﬁéw
T T ST ST & IS T8 A1 & o6 ST Tl 3T a1 & 2

In answering a question on a multiple choice test, a student either knows the answer or
guesses. Let % be the probability that he knows the answer and % be the probability that
he guesses. Assuming that a student who guesses at the answer will be correct with
probability %’ what is the probability that the student knows the answer given that he

answered it correctly ?

7 [P.T.O.



25

26

65/1

T FHTOTeRT A 3R Siee ST R0 AT © | Ueh Uohe el o A0 | R A W 2 & 7
T B O 3 5 A KA1 TSl & ST(eh Ueh Uehe aic & FHI0T § 3 & HH A O o1 2 &
Y B WX T AT TGSl € | o8 A2 ¥ T 24 Uid ke 3R dicel W T 18 Uid Yehe @
FHUAT & | At UfdfeT TNl 1 Tehdd SN 10 5 a1 ST, o Uedieh WhR % b dehe
SeIee fopd ST lfeh o STsha™ &1 9 SRS %1 Ueh e W= GH@T S AT T
T HIT |

A manufacturer produces nuts and bolts. It takes 2 hours work on machine A and 3

hours on machine B to produce a package of nuts. It takes 3 hours on machine A and 2
hours on machine B to produce a package of bolts. He earns a profit of I 24 per
package on nuts and T 18 per package on bolts. How many packages of each should be
produced each day so as to maximize his profit, if he operates his machines for at the

most 10 hours a day. Make an L.P.P. from above and solve it graphically ?

wﬁﬁwww,mﬁgaﬁg,xwzx%%q@wém—vﬁww 3R T | ST o
3Tk AT BT AT AT G AT x BT T 7ot bt BT &6l i AT & |

. . . X .
The sum of surface areas of a sphere and a cuboid with sides 3 and 2x, is constant.

Show that the sum of their volumes is minimum if x is equal to three times the radius

of sphere.
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General Instructions :
(i)  All questions are compulsory.
(ii) Please check that this Question Paper contains 26 Questions.

(iii) Questions 1 to 6 in Section-A are Very Short Answer Type Questions carrying one
mark each.

(iv) Questions 7 to 19 in Section-B are Long Answer I Type Questions carrying 4 marks
each.

(v) Questions 20 to 26 in Section-C are Long Answer II Type Questions carrying
6 marks each

(vi) Please write down the serial number of the Question before attempting it.

us - A
SECTION - A

T T 1 ¥ 6 T ek T 1 37 T |
Question numbers 1 to 6 carry 1 mark each.

1. &g (1, 2, 3) ¥ & ST dTell 39 3@ 1 igeT GHieoT fafaw st et

T ((+2{-5k)+9 =0omeaH | 1
Write the vector equation of the line passing through (1, 2, 3) and perpendicular to the
plane? . (/'1\+2j\—51/;)+9 =0.

. . - 2 si 3
2. Wn/2<x<nﬁxwa€uﬂaﬁﬁﬁqwcb%1@woq§( Sinx 2sinx)

AT & | 1

2 si 3
In the interval ©/2 < x < 7, find the value of x for which the matrix ( Sin x 2 sin x )
is singular.
dy_ 5.2
3. IR WHIHT = e 2 F &l T HC | 1
d
Find the solution of the differential equation Exx =x3e .
d

4. WW\/}EXX+y:e‘2\ﬁWGﬂWWWWI 1

Write the integrating factor of the differential equation
QX — a2A\Jx
\/;c L Ty=¢ N
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65/2

aﬁw3?+2§é€ﬁ§a§mﬁf@qaﬁ2=§+ﬁ—zﬁwﬁz2§—4J°+5f<%|

%
Write the direction ratio’s of the vector 3a + 2b

— A A A
b =2i—4j + 5k.

TRE T =21 + 3] + 2k FARK b = 21 + 2) + k W 7T 700 HAw |

Find the projection of the vector a=2i+ 33'\ + 2k on the vector g =2i + 23'\ +k.

SECTION - B

9 &A1 7 9 19 A UAE 9T 4 3HF H |

Question numbers 7 to 19 carry 4 marks each.

/4
T 1A T f log (1 + tan x) dx
0
/4
Evaluate f log (1 + tan x) dx.
0
STl i f x+1)(x—1)dx
cC)
L
\2

2 sin”! x

. X
Fmdf P+
OR

Find f Sin” 2));/2 dx.

and

[P.T.O.



10.

11.

12.

65/2

52 191 o Tl i oAl Wit et TE ME H W 4 U SRR W1 |igd et S €
T T ek € T
() FH4TaEEAFHE?
(i) &2 TEPA H & ?
3AAT

MG} o Teh STig &l TR IR IS GT T5ehl ot TEAT Sl Ukl e I T | 39 s &l
T o [T BT |

Four cards are drawn successively with replacement from a well shuffled deck of 52
cards. What is the probability that

(1)  all the four cards are spades ?
(i1) only 2 cards are spades ?
OR

A pair of dice is thrown 4 times. If getting a doublet is considered a success, find the
probability distribution of number of successes. Hence find the mean of the
distribution.

fag st i [2,5 +¢,d] = [7,

b
Prove that [E), b+ E), 3] = [E), B>, 3] + [E), E), 3]

et o =2i -5 + k+ A (Bi42j+6k)Tm T =71 — 6k + u (G + 2] +2k) % I
ATH T A DT |

Find the shortest distance between the following lines :

4 A A A A A A - A A A A A
r=2i-5+k+A(3i+2]+6k)and t =7i-6k+p(i+2j+2k)

1 1 31
fag i i 2tan! (5) +tan! (7) =sin™! (T\/}j
AT
1- 1
x % o0 &1 hifST : tan! (1 +§3 =5 tan~! x, x>0

1 1 31
Prove that 2 tan™! (—) + tan™! (—) = sin™! ( j

2 7 252

OR

1- 1
Solve for x : tan™! (1 n 3 =5 tan~! x, x>0

4



13.

14.

15.

16.

17.

65/2

2
w172

ot Shl SThTIIAT Sl SITE SHITSTT |

x=0WHFAE 1 3T x=0 W

Mx? +2),ifx <0
dx+6 ,ifx>0
x =0 ? Hence check the differentiability of f(x) at x = 0.

For what value of A the function defined by f(x) = { is continuous at

d
A x = ae' (sin t + cos t) Ty = aet (sin t — cos t) T, a TF & \GIQ%F—X:M.
dx x-y

dy x+y

— aet (qi — aal (qin t — —
Ifx=ae'(sint+cost)and y =ae' (sint cost),provethatdx X—y

2
mcc\'yzAemx+Be“x%’,ﬁmﬁq%ﬁj—xg—(m+n)%+my:0

d?y dy
If y = Ae™ + Be™, show that dxz—(m+n)dx+mny:0.

x+3
et [ 2,
5—4x—2x2

) x+3

Find f m dx.

fordll =R F9 & 9 % 35,000 N B & FE 3 -1 TR & afet # HeRT w
T | T ST WX 8% STk &S €, T Ush Seerd i 3 A ST € @ T st W 10%
= & 8 U TS, (SRR U T w5 S E | e O % WA | I8
i #iT T ¥ 35,000 % BT H &1 TR 6 arSl H o1 HH & (Y [Fd TR i
ST =R 9o & U et =T 3,200 2 2

TG U 9 1 o ST B € 2

A trust fund has ¥ 35,000 is to be invested in two different types of bonds. The first
bond pays 8% interest per annum which will be given to orphanage and second bond
pays 10% interest per annum which will be given to an N.G.O. (Cancer Aid Society).
Using matrix multiplication, determine how to divide ¥ 35,000 among two types of
bonds if the trust fund obtains an annual total interest of ¥ 3,200. What are the values

reflected in this question ?

5 [P.T.O.



2 4 -6
18. WA:{7 3 5 }aﬁwwﬁﬁwwwﬁw—wﬁﬁwéaﬁ%wﬁ

1 -2 4
e HIfST |

2 4 -6
Express the matrix A = { 7 3 5 J|as the sum of a symmetric and skew
1 -2 4
symmetric matrix.
Far/OR
2 3 1 -2
?I&:A:[ | _4]13:[_1 3 }%,ﬂ“rwr&lﬁaﬁﬁ?%ﬁ(AB)‘lzB‘lA‘l

2 3 1 2 ) 1 1 a1
IfA= 1 —4 ,B= 103 , verify that (AB)™ =B~ A™".

19.  |RIUTHI o TOTEH! o WANT § 1= i x & 7T 3T il -

a+x a-—-x a—x
a—-x a+x a—x
a—x a—x a+x

=0

a+x a-—-x a—x
a—x a+x a—x
a—x a—x a+x

Using properties of determinants, solve for x : =0

ug -|
SECTION - C

T AT 20 | 26 T TAH T 6 3F H T |
Question numbers 20 to 26 carry 6 marks each.

20. aqawwﬁw[xsinz@—y) dx + x dy = 0 T &1 FG NG, g & 1 x = 1 &, @
y:%%l
YT
Wﬂﬁw%—Wcmx:sinhﬁﬂwwaﬁﬁEW%ﬁ %h‘x:g%,ﬁ)ry:2% |
Solve the differential equation
(x sin? G)—y)dx+xdy:0giveny:%whenx: 1.
OR

d
Solve the differential equation Exy — 3y cot x = sin 2x given y = 2 when x :g .

65/2 6



21, 39 TEA % W A F wHer w6 A S e ¢ (20 +2) - 3k) = 7 @

T (21 45) +3k) = 9 F uRTERT YT ¥ SR T T A x-3TT A 230 W FHA
FAES HEAT T | 6

Find the vector and cartesian equations of the plane passing through the line of
intersection of the planes

T-(2i42-3k) =7, 7 - (21 +5) +3k) =9

such that the intercepts made by the plane on x-axis and z-axis are equal.

22 U Sgiaehedl U9 ST ITR S H Uk ol AT off U 1 ST ST ¢ AT 9 SFH oI & |
nﬂﬁﬁﬁwﬁ?waﬂﬁﬁuﬁw%%w Wﬂwﬁﬁnﬁw%% | I o {6 B &

T T 3T ST ATH Wﬂfrwﬁaﬁuﬁw%%,ﬂhﬂaﬁwuﬁw%%ﬁaﬁéw
T T ST ST & IS T8 A1 & o6 ST Tl 3T a1 & 2 6

In answering a question on a multiple choice test, a student either knows the answer or
guesses. Let % be the probability that he knows the answer and % be the probability that
he guesses. Assuming that a student who guesses at the answer will be correct with
probability %’ what is the probability that the student knows the answer given that he

answered it correctly ?

23. U TR A 3R diee 1 0T Sar € | U ohe At o i § Weli A WY 2 " e
I B WX 3 & I AT Ul & STaieh Ueh Uehe Sliee o AT 7 3 6 9909 A 92 1 2 6
T B TR M ST UGS & | 9 T2 @ T 24 Ufd Uohe 3R diedi W T 18 Ui Uehe oy
FHAT & | TS gfdfeT TeiFT o1 tfehds SUaiT 10 6 fHar ST, af Ui U & fohd dohe
Scted febd ST dtfeh T Afehd™ 81 2 SURIS ol Ueh NGk WTHT THET SR WTH R
T HIT | 6

A manufacturer produces nuts and bolts. It takes 2 hours work on machine A and 3

hours on machine B to produce a package of nuts. It takes 3 hours on machine A and 2
hours on machine B to produce a package of bolts. He earns a profit of ¥ 24 per
package on nuts and X 18 per package on bolts. How many packages of each should be
produced each day so as to maximize his profit, if he operates his machines for at the

most 10 hours a day. Make an L.P.P. from above and solve it graphically ?

65/2 7 [P.T.O.



24, wﬁﬁwww,maﬁﬂaﬁg,xwzx%%g@wmwﬁww 3R T | ST o
3 ST T AT FATH 21 A x 1 T Mot i Bear &1 39 [ |

X

The sum of surface areas of a sphere and a cuboid with sides 3 and 2x, is constant.

Show that the sum of their volumes is minimum if x is equal to three times the radius

of sphere.

25. Tag e fFE A={1,2,3,4,59R={(a,b): la—bl, 2 ¥ fonfa & } gRT vew Hag TH
oI T € | 39 HY o T Joddl af ferfay |

Show that the relation R in the set A = {1, 2, 3, 4, 5} given by R = {(a, b) : la— bl is
divisible by 2} is an equivalence relation. Write all the equivalence classes of R.

26. THGA & WA T & {(x, y) : y2 < 4x, 442 + 4y? < 9} &G 1 BT |
arar

FUIHHT & VAT ¥ Waed 4y = 3x2 T 3@ 2y = 3x + 12 § URSg & H1 &HheT 0
HIfT |

Find the area of the region {(x, y) : y* < 4x, 4x* + 4y?> < 9}, using integration.
OR

Using integration, find the area enclosed by the parabola 4y = 3x*> and the line
2y =3x + 12.
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Code No.

TRIETTl e W STR-YRAH & TE-IS
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Candidates must write the Code on
the title page of the answer-book.

FHUAT S T A H T IA-TT A A TS 8 € |
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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.

Please check that this question paper contains 26 questions.
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.

T

MATHEMATICS
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65/3

(i) T T A

(i) T ST F A 1 57 FA-TT T 26 TeT & |

(iii) TUG-3T F T 1-6 T 3T TG-S Il T97 & 37 Heda 79 & 70 1 37 feier & |

(iv) TUET & J97 7-19 T 3159-307 1 THR & T97 & 37 cdeh 597 & [e70 4 37 [7eile & 1

v) gv@wa%wvzo-zcs 7% 519-30¢ Il T 3 J97 & 3 Jeieb 797 & [o7w 6 37 [7eiiieer
/

(vi) I foTEHT AR F7 T BeT HUAT 9T F FHHIH T ford |

1 [P.T.O.



General Instructions :
(i)  All questions are compulsory.
(ii) Please check that this Question Paper contains 26 Questions.

(iii) Questions 1 to 6 in Section-A are Very Short Answer Type Questions carrying one
mark each.

(iv) Questions 7 to 19 in Section-B are Long Answer I Type Questions carrying 4 marks
each.

(v) Questions 20 to 26 in Section-C are Long Answer II Type Questions carrying
6 marks each

(vi) Please write down the serial number of the Question before attempting it.

us - A
SECTION - A

T T 1 ¥ 6 T ek I 1 37 T |
Question numbers 1 to 6 carry 1 mark each.

1. Wﬁngx:x%—zywwaﬁaﬂﬁql 1

d
Find the solution of the differential equation Exx =x3e .
d
2. WW\/}EXX+y:e‘2\ﬁW@WWWWI 1

Write the integrating factor of the differential equation
QX — a2A\fx
\/;c L Ty=¢ N

3. W37 +2b % i S AT ST @ =1+ ] — 2K A b = 21 — 4] + 5k ¥ | 1

%
Write the direction ratio’s of the vector 32 + 2b where a = i + j — 2k and

— A A A
b =2i—4j + 5k.

4, Wi a =21+ 3] + 2k FARA b = 21 + 2) + k T AT 7T AT | 1
Find the projection of the vector @ =2 + 33'\ + 2k on the vectorB> =2i + 23'\ +k.

5. (1,2, 3) 9 e STH dTell 39 @M 6T JiGeT THieT fafa St gudet
T ((+2/-5k)+9 =0ome=H | 1
Write the vector equation of the line passing through (1, 2, 3) and perpendicular to the
plane? . (/'1\+2j\—51/;)+9 =0.

65/3 2
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. . o 2 si 3
Wn/Z<x<nﬁxWﬂ€ﬂWﬁﬁﬂ%ﬁQMH%Wﬁlﬁs( s )

1 2 sin x
AT & | 1
) ! ) . 2sinx 3
In the interval ©/2 < x < &, find the value of x for which the matrix 1 2 sin x
is singular.
QTug -
SECTION - B

T T 7 W 19 T TAF W 4 SF HE |
Question numbers 7 to 19 carry 4 marks each.

et o =2i -5+ k+ A(Bi42j+6k)Tm T =71 — 6k + u (G + 2] +2k) % A=
qaiq@ﬁﬁaﬁr%‘lﬂl 4

Find the shortest distance between the following lines :

4 A A A A A A - A A A A A
r=2i-5+k+A(3i+2]+6k)and 1 =7i-6k+p(i+2j+2k)

1 1 31
fag I i 2tan! (5) +tan! (7) =sin™! (25 \/EJ 4
AT
x % 1T &7 T ; tan™! (1 —x)_l tan~! x, x>0
' 1+x) 2 ’
1 1 31
Prove that 2 tan™! (5) + tan™! (7) = sin™! (25 \/Ej
OR
1- 1
Solve for x : tan™! (1 n 3 =5 tan~! x, x>0

2
A% FFT 9 ¥ T W fx) = {iu)(Cer J6r 2)%%)(130 0

ot Shl STIhTIIAT Sl SITE SHITSTT | 4

x=0WHFAE 1 T x=0 W

AMx? +2),ifx <0
dx+6 ,ifx>0
x =0 ? Hence check the differentiability of f(x) at x = 0.

3 [P.T.O.

For what value of A the function defined by f(x) = { is continuous at



10.

11.

12.

13.

65/3

d
S x = ae' (sin t + cos t) Ty = aet (sin t — cos t) T, O TF & \GIQ%F—X:M.
dx x-y

dy x+y

— aet (qi — aal (qin t — —
Ifx=ae'(sint+cost)and y=ae' (sint cost),provethatdx X—y

2
mcc\'yzAemx+Be“x%’,ﬁmﬁq%ﬁj—xg—(m+n)%+my:0

d?y dy
If y = Ae™ + Be™, show that dxz—(m+n)dx+mny:0.

x+3
et [ 2,
5—4x—2x2

Findf x+3

\J5 — 4x — 242 dx

forelt =R " % U % 35,000 W § S 37 M-S weR o atel § fefeid e
T | U Sg R 8% S =S &, ST Ueh St W § 5 ST € aen fgdie ste W 10%
=T € 8w TS e (hET U Fredh) # % 5 ST € | 3T O % WA 9
eiRa T 76 T 35,000 % ST Sl 3 FHR 6 arel § ol FA & [of [hd THR dic
fSTa9 =R 9o U et =T 3,200 22

TG U 9 T o ST B © 2

A trust fund has ¥ 35,000 is to be invested in two different types of bonds. The first
bond pays 8% interest per annum which will be given to orphanage and second bond
pays 10% interest per annum which will be given to an N.G.O. (Cancer Aid Society).
Using matrix multiplication, determine how to divide ¥ 35,000 among two types of
bonds if the trust fund obtains an annual total interest of ¥ 3,200. What are the values

reflected in this question ?



14.

15.

16.

17.

65/3

WA{7 3 5 }ﬁwwﬁﬁwwwﬁw—wmwﬁw&mﬁ

3rram/OR
:[1 'f}%ﬁﬁqaﬁmaﬁmﬁ%(ABrlzB4Aﬂ

2 4 -6
1 -2 4
T DT |
2 4
Express the matrix A = | 7 3
1 -2
symmetric matrix.
2 3
ﬁ%A:[l —4}’B -1

a2 3]s
L1 -4 -1 3

RO o OTEAT & AN § 7 1 x % oY 61 IT

a+x a-—-x a—x
a—x a+x a—x
a—-x a—x a+x

=0

Using properties of determinants, solve for x :

/4

T 1A T f log (1 + tan x) dx

0
/4

Evaluate f log (1 + tan x) dx.
0

T I - f(x+1ﬂx e

cC])
e
\2
a0 sin~! x

Find f m dx
OR

Find f Sin” 2));/2 dx.

| ) )
= , verify that (AB)™! = B~

as the sum of a symmetric and skew

[P.T.O.



18.

19.

20.

65/3

52 T % Ul Wt el Witd Wel T e H W 4 U o UeeToeT |igd et ST § |
T T ek € T
(i) TH4TAEPTHE?
(i) &2 TEPA H & ?
3AAT

MG} o Teh STig &l TR IR IS GT T5ehl ot TEAT Sl Ukl e I T | 39 s &l
T o [T BT |

Four cards are drawn successively with replacement from a well shuffled deck of 52
cards. What is the probability that
(1)  all the four cards are spades ?

(i1) only 2 cards are spades ?

OR
A pair of dice is thrown 4 times. If getting a doublet is considered a success, find the
probability distribution of number of successes. Hence find the mean of the
distribution.

feg st e [2.6+¢.d]=[2.5.d] +[2.¢.d]
Prove that [E), b+ E), 3] = [E), B>, 3] + [E), E), 3]
Tus -9
SECTION - C

9 T 20 9§ 26 T Uhh U 6 3FH H ¢ |

Question numbers 20 to 26 carry 6 marks each.

T TETehedl U9 o STX S+ | Ueh Tor=el a1 &t U9 b1 ST ST & AT 9 3THH o € |
IIW@(%FWWWG%W&JW%%W Wﬂwﬁﬁnﬁw%% | I o {6 B &

U9 Tl I SFHAH M Wﬂfrwﬁaﬁuﬁw%%,ﬂhﬂaﬁwuﬁw%%ﬁaﬁéw
T T ST ST & IS T8 AT & o6 ST Tl 3T f&ar & 2

In answering a question on a multiple choice test, a student either knows the answer or

3 2
guesses. Let 5 be the probability that he knows the answer and 5 be the probability that
he guesses. Assuming that a student who guesses at the answer will be correct with
1
probability 3 what is the probability that the student knows the answer given that he

answered it correctly ?



21.

22.

23.

24.

65/3

T TRl e R Siee S (U0 AT € | U Uehe el o 0T § 79 A WX 2 & 9T
T B WX 3 H hH AT USaT § STaieh Ush Ueh Sioe o HI0T | 3 6 WM A U 2T 2 &
Y B WX T AT TGSl € | o8 T2 ¥ T 24 Uid ke 3R dicel W T 18 Uid Yehe W
FHUAT & | At UfdfeT TNl 1 Tehdd SN 10 5 a1 ST, o Uedieh WhR % b dehe
SeIee fopd ST lfeh o STsha™ &1 9 SRR %1 Ueh I&eh W GH@T S AT T
T DT | 6

A manufacturer produces nuts and bolts. It takes 2 hours work on machine A and 3

hours on machine B to produce a package of nuts. It takes 3 hours on machine A and 2
hours on machine B to produce a package of bolts. He earns a profit of ¥ 24 per
package on nuts and ¥ 18 per package on bolts. How many packages of each should be
produced each day so as to maximize his profit, if he operates his machines for at the

most 10 hours a day. Make an L.P.P. from above and solve it graphically ?

wﬁﬁwww,maﬁﬂaﬁg,xwzx%%g@wmwﬁww 3R T | ST o
3 ST T AT FATH 21 A x 1 T Mot i Bear &1 dF [ | 6

. . . X .
The sum of surface areas of a sphere and a cuboid with sides 3 and 2x, is constant.

Show that the sum of their volumes is minimum if x is equal to three times the radius

of sphere.

fTg T i® A={1,2,3,4,5) R ={(a, b): la—Dbl, 2 T faioid & } 5RT UG ey U
oI ToY & | 39 Gy o T Joddl o ferfay | 6
Show that the relation R in the set A = {1, 2, 3, 4, 5} given by R = {(a, b) : la— bl is
divisible by 2} is an equivalence relation. Write all the equivalence classes of R.

TR o WA T &7 {(x, y) : y2 < 4x, 4x2 + 4y? < 9} §AH FMA HIT | 6
YAT
FUHEHT & VAT ¥ Waed 4y = 3x2 T 3@ 2y = 3x + 12 F URSg & B §HheT 0
HIT |
Find the area of the region {(x, y) : y? < 4x, 4x% + 4y < 9}, using integration.
OR

Using integration, find the area enclosed by the parabola 4y = 3x*> and the line
2y =3x + 12.

7 [P.T.O.



25. aqawwﬁw[xsinz@—y) dx + x dy = 0 T & FG IS, fqam & 1 x = 1 &
y:%%l
YT
Wﬂﬁw%—Wcmx:sinhﬁﬂwwaﬁﬁEW%ﬁ %h‘x:g%,ﬁ)ry:2% |
Solve the differential equation
(x sin? G)—y)dx+xdy:0giveny:%whenx: 1.
OR

d
Solve the differential equation Exy — 3y cot x = sin 2x given y = 2 when x :g .

26. W A % W A HAT THEROT T Hiow < wweedwr ¢ (20 42§ - 3k) = 7 70

T (245]+3k) = 9 F TR Y@ ¥ A ST F AT k-3 qAN 230 W FAA
FAES FHEAT T |

Find the vector and cartesian equations of the plane passing through the line of
intersection of the planes

T-(2i42-3k) =77 - (21 +5) +3k) =9

such that the intercepts made by the plane on x-axis and z-axis are equal.

65/3 8
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General Instructions:

1.  The Marking Scheme provides general guidelines to reduce subjectivity in the marking.
The answers given in the Marking Scheme are suggested answers. The content is thus
indicative. If a student has given any other answer which is different from the one given
in the Marking Scheme, but conveys the meaning, such answers should be given full
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2. Evaluation is to be done as per instructions provided in the marking scheme. It should
not be done according to one’s own interpretation or any other consideration — Marking
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4.  In question (s) on differential equations, constant of integration has to be written.

5.  If a candidate has attempted an extra question, marks obtained in the question attempted
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if the answer deserves it.

7.  Separate Marking Scheme for all the three sets has been given.
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to obtain photocopy of the Answer book on request on payment of the prescribed fee.
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evaluation is carried out strictly as per value points for each answer as given in the
Marking Scheme.
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QUESTION PAPER CODE 65/1

EXPECTED ANSWER VALE POINTS

. 3@+2b =7i-5]+4k
. DR’sare7,-5,4

. (21 +3j+2K)-(2i +2j+k)

P = (1+2]43K) + M1 +2]

. For singular matrix

4sin2x-3=0

SECTION A

=12

—5Kk)

SECTION B

. Let investment in first type of bonds be Rs x.

.. Investment in 2nd type = Rs (35000 — x)

Marks

Va

Va

Va

Va

Ya

Ya

Ya

Ya

V73

V73

%)



8

X 100
35000—x )| 10 | =(3200)
100

8 10
—Xx+(35000-x)— =
= 100 ( )100 3200

= x = Rs 15000
.. Investment in first = Rs 15000

and in 2nd = Rs 20000

. Getting A" =
-6 5 4

4 11 =5 2 11/2 =572
LetP:%(A+A'):% 11 6 3|=|11/2 3 3/2
-5 3 8 =5/2  3/2 4

Since P’ =P .. P is a symmetric matrix

. | 0 -3 -7 0 -3/2 -7/2
LetQ:E(A—A')= 5 3 0 71|=|3/2 0o 7/2
7 =7 0 712 =712 0

Since Q" =-Q .. Q is skew symmetric

Also

2 11/2 =5/2 0 =372 -7/2
P+Q=|11/2 3 3/2|+|3/2 0 712 =A
=5/2  3/2 4 712 =172 0

] (P G

1v2



9.

10.

LHS = (AB)! 1(-14 -5 1(14 5
= = = or —
(AB) 11{ -5 -1 110 5 1

1.1 3 2)-1(-4 3 1(14 5
RHS=B"A" =1 — =—
I 1)11{-1 2) 11{(5 1
. LHS =RHS

a+x a—-x a-—x
a—-X a+x a—-x|=0

a—X a—XxXx a+x
R1—>R1+R2+Ry

3a—x 3a—-x 3a-—-x
=|la-x a+x a—-x|=0

a—Xx a—X a+Xx

C,—>C,-C,,C, > C,-C,

3a—x 0 O
=la-x 2x 0|=0
a—-x 0 2x

= 4x*’3a—x) =0
=x=0,x=3a

/4

I j log(1+ tan x) dx .0
0

/4 T /4 1—tanx
j]og 1+tan(—"—xj dx = I]og[1+ }dx
0 4 0 1+ tanx

/4
j [log 2 —log(1 + tan x)]dx ...(ii)
0

1+1

1+1

1+¥



adding (i) and (ii) to get

n/4 -
o1 = log2 [ 1-dx ="log2 i
4
0
T
:IzglogZ 1
A Bx+C
11. Writingl:j+dx=j( +2 jdx I
x“+D(x-1 x=1 x“+1
R
:j”z dx+j%dx 1%
x—1 x“+1
Liogix—11-Lio (x2+1)+1tan‘1x+c 14
=5 g 1 g > 2
OR
12 sin~!' x
= — _dx
,([ (1-x2)¥2

Putting x =sin9, .. dx=cos0dBandx=0then6=0

1
1 b
— then 6 =—
x:>\/5 1
n/4 cos 0 n/4
1= [ 6-—=-d6= [ 0-sec’0d0 1
0 cos” 0 0
n/4
= [0 tan® —log IsecH|]; 1
T 1
= ———log?2
4 28 1
12. (i) P (all fi des) = *C BY(3)__1 2
. a Ourspa €eS) = 4 52 52 256



2732
(ii) P (only 2 are spades) = 4C2 (—) (—j

4)\4

OR

A\ | W

1
n:4,p:g,q:

No. of successes

2
128

oo ey (g (5 wld]

625 500
1296 1296
p 0 500
XP(x) 1296
864 2
= xXP(x)=——=—.
Mean = _XP(x) 19963

13. LHS = a-{(b+¢)xd}=a-{bxd+cxd}
=4 -(bxd)+a-(Exd)
= [4,b,d]+[4,¢,d]
14. Here d, = 2i—5j+k, 3, = 7} -6k
b, = 3i+2j+6k, b, =1+2j+2k
d,—4d, = 51+5]-7k
B1><132 = _8i +4k

_ |(d, —d,)- (b, xb,)]

SD -
Ib; xb; |

150
1296

300
1296

5

6

Jele @) efd)

20 1

1296 1296
60 4
1296 1296

Va

2Ya

1+1



1-40-281 68 17

T J64+16 80 5

15.

=2542 31

17

lim f(x)=2A

x—0"

16. LHL =

lim f(x)=6

x—0"

RHL =

f(0) =2A

=2Ah=6 = A=3

LHS = 2tan”! (%j +tan”! (—)
.1
172 1(1j -1 1
=tan —% +tan |—|=tan —+tan — 1%
1_1 7 7
4
4.1
= tan”! 3 7 =tan_lﬂ 1Y%
41 17
3 7
_ sin”! (ijzRHS 1
25+/2
OR
tan_l(l_xj = ltan 'x
1+x 2
| -
= tan"'1—-tan'x = Etan X 1Y%
= —tan_lx = E — tan_l X = E 115
2 4 6
tanz—i
X = 6 \/g 1
2



Differentiability

2
m S@)=3((=h)”+2)

LHD:limM:li — lim 3h=0
h—0 h h—0 h h—0

RHD = lim LOFM=TO) _ o @h+6)=3Q) sy
h—0 h h—0 h h—0

LHD # RHD .. f(x) is not differentiable at x = 0

17. x = aet(sint+cost) and y=aet(sint—cost)

X . .
E — afe'(cost—sint)+e'(sint+cost)] =—y+Xx

<(11_y = a[et(cost+sint)+et(sint—cost)=X+y
t

dy dy/dt_x+y

dx ~ dx/dt x-y

I8. y= Ae™ +Be™ = mAe™ +nBe™

d7y dy
LHS= —5—-(m+n)—+mn
0 ( )dX y

= m%Ae™ +n’Be™ — (m + n){mAe™ + nBe™ } + mn{Ae™ + Be™}

= Ae™ (m? —m? —mn + mn) + Be™ (n?> = mn —n? + mn)

=0 =RHS.

Va

Va

1%2

1%2



L aan 4

19. 1= | x+3 dx=[—4 dx
J5—4x —2x> J5—4x —2x>
| > 2 dx
= ——2.45-4x-2x +$I =
~ | —(x+1)?
(@ (x+1)
= L5 ax 2k + V2 sin! (X—”J+c
2 J712
SECTION C
20. Here,
(1,1),(2,2),(3,3),(4,4),(5,5)
R=1(1,3),(1,5),(2,4),(3,5)
(3,1),(5,1),(4,2),(5,3)
Clearly

(i) Yae A, (a,a)e R .. Ris reflexive
(i) V(a,b)e A, (b,a)e R .. R is symmetric
(iii) V(a,b), (b,c)e R, (a,c)e R .. R is transitive
.. R is an equivalence relation.
[11={1,3,5}, [2]1=({2,4}
21. (X, y) : y? <4x, 4x% + 4y* <9}

Correct figure

Ciiafan 2

1/2 3/2 9
A=2{2JA\/xdx+ J ‘[——xz dx}
d 4
0

1/2

Y
A
: 1 o :
3 ! B« Getting X = = as point of intersection

9

1+1

%)



4 12 [9 0. )"
=2 (—xslzj + 22—k +Zsin T2 12
37 ), l2V4 8 3

= —+———sin — sq. unit 1
6 8 4
OR
Correct figure 1
Getting x = 4, -2 as points of intersection %3
\ 1 T 3
Y] A= [ SBx+12)dx— [ =x%dx 1
: 2 4
! -2 -2
R N O 1( 3x2 3 T
=—| —+12 ——(x7) 1v2
20 2 )
-2
1 1
=5(24+48—6+24)—Z(64+8) 1V
=45 - 18 =27 sq. units %
20y _
22. (xsm (—)—yjdx+xdy =0
X
d — xsin?
LI Y (3 1
dx X X X
V+X—V=V—Sin2V whereX=V. 1
dx X
dv
:>I— = 03 or I—coseczvdV: ax 12
sin“ v X X

10



23.

cotv=logx+Cie., COt% =logx+C
Zox=l =cC=1
y— 4’ y —> =

= CO'[X =logx+1
X
OR

d—y—3c0tx-y = sin 2x
dx

IF = J.—Scotx dx =-3logsinx = cosec x

e €

.. Solution is

y- cosec’ x = J.sin 2x cosecx dx

= IZcosec X cotx dx

y- cosec® x = -2 cosec X + C

or y=-2sin’x + C sin’ x

T
X=E’y=2 = C=4

=y =-2sin’ x +4 sin® x

Equation of plane is

{F-@i+2j-3k) - 7}+A{F-(2i+55+3k) -9} =0
= F{Q+20)i+@2+50)](=3+30)k} = (7 +91)

7+ 9\ 7+9A

x-intercept = y-intercept =

2420 —3+3A

1v2

Va

Va

1v2

Ya

1Y%

V%3

1v

1%



24.

=>A=5

.. Egn. of plane is
£-(121+27]+12k) =52

and 12x + 27y + 122-52=0
E,: student knows the answer
E,: student guesses the answer

A: answers correctly.

3 2
P(E) =7 P(By=7

P(& _ P(E)-P(A/E))
A )" P(E))-P(A/E;)+P(E,)-P(A/E,)
3
I )
5 53

Va

Vs

1+1
1
1+1
L.P.P. is Maximise P = 24x + 18y %
s.t. 2x+3y<10
3x+2y<10 2
X, y=0
Correct figure 2
P(A) =Rs 60
P(B) =Rs 84 Yo
P(C) =Rs 80
.. Max. =84 at (2,2) 1



2 2
26. Given: s = 4mr® + 2{%+ 2x? +2%}

— 47r? + 6x2

2x°>

Y i
3 3

) 3/2
4 4 2[8—47& ]
Ve

317 6
dv soam? V2 g
— = dAm? 4| 2 i (_ mj
r 6 6
& ._ ]S
dr 0 'S \s4v4n

2
showing d—;’ >0
dr

.. Forr= volume is minimum

54+4m
ie., (54 + 4m)r? = 472 + 6x>

6X2=54I‘2:>X2=9r2:>)(=3r

13



QUESTION PAPER CODE 65/2
EXPECTED ANSWER VALE POINTS

SECTION A
Marks
1. jezydy = jx3dx 15
2y 4
==+ V2
2 4
2 LE = [ % "
e \/;
e Ve
3. 334+2b =7i—-5)+4k v,
. DR’sare7,-5,4 %)
4. (21+3j+2K)-(2i +2j+k) =12 Vs
12 12
— T:_:4
P=1p1 3 Ya
5. F=({+2j+3K) +A(i+2j-5k) 1
6. For singular matrix
4sin*x-3=0 Ya
) 3 21
sinx=*— =>x=— 15
2 3
SECTION B
7. x = ae'(sint+cost) and y =ae'(sint—cost)
dx t . t, -
I:a[e (cost—sint)+e (sint+cost)]=—y+x 1V

14



=L _ afe'(cost+sint)+e'(sint — cost)=x+y 1%2

ﬂ_ dy/dt  x+y
dx  dx/dt x-y

8. y= Ae™ +Be™ = mAe™ +nBe™ 1
d2y )
dx2 = m“A +n°Be 1

d7y dy
LHS= —-(m+n)—+mn
02 ( )dX y

= m’Ae™ +n’Be™ — (m +n){mAe™ +nBe™ } + mn{Ae™ + Be™} 1
= Ae™ (m? - m? —mn + mn) + Be™ (n?> = mn —n? + mn)
=0 =RHS. 1

+3 ——(—4 4x)+2
dx =

j\/5—4x—2x2 I J5—4x—2x2

HJ(\E -

+1
———\/5 4x —2x2 +2sin | 22 |+ C 1
(\/ 7/2

9.1 = dx 1

1

=-Z.2- 5—4x—2x° + 1+1

10. Let investment in first type of bonds be Rs x.

.. Investment in 2nd type = Rs (35000 — x) Yo
8
X 100
35000-x )| 10 | = (3200) 1%
100

15



8 10
—x+(35000—-x)— =
= 100 ( )100 3200

= x = Rs 15000
. Investment in first = Rs 15000

and in 2nd = Rs 20000

11. Getting A" =

4 11 =5 2 11/2 =572
LetP:%(A+A')=% 11 6 3|=|11/2 3 3/2
-5 3 8 -5/2  3/2 4

Since P"=P .. Pis a symmetric matrix
. 0 -3 -7 0 -3/2 -7/2
LetQ:%(A—A’): 5 3 0 7|=|3/2 0 7/2
7 -7 0 712 =7/2 0
Since Q"=-Q .. Qis skew symmetric
Also

2 11/2 =5/2 0 =372 -7/2
P+Q=|11/2 3 3/2|+|3/2 0 712 =A
=5/2  3/2 4 712 =172 0

Sl O e G

syt L[4 ) (14
= = —— or —
(AB) 11{ =5 -1 110 5 1

16



Lo (3 2)-1(—4 -3) 1(14 5
RHS=B'A'=1 — =— 1+1
1ojul-1 2) 15 1
- LHS = RHS

a+x a—-x a—x
12. |la—x a+x a—-Xx|=0

a—X a—XxX a+x
R1—9R1+R2+Ry

3a—x 3a—-x 3a—-x
= |la—Xx at+x a—x | =0 1

a—Xx a—Xx a+Xx

C,—C,-C,,C; > C,-C,

3a—x 0 O
=la-x 2x 0|=0 1+1
a—-x 0 2x

= 4x*’3a—x) =0

=x=0,x=3a 1
/4
13. 1 = j log(1 + tan x) dx Q)
0
i b8 i I—-tanx
= I log| I+tan| ——x | |dx = Ilog 1+ dx 1+%
4 1+ tanx
0 0
/4
- j [log2 —log(1 + tan x)]dx ...(ii) 1
0

adding (1) and (i1) to get

n/4 T
21 = log2 [ 1-dx =""log?2 1
. 4

17



T
I:—lO 2
= 3 g

A B +C
14, Writingl:j%dxzj( 5 jdx
x“+Dh(x-1 X — 1 xZ+1
L1
[ a2 2
x—1 x“+1
l10 Ix — ll—llo (x +1)+ltan x+C
2 & 4 . 2
OR
1 sin!'x
I= ,[ (1-x2)72 dx

Putting x =sin®, .. dx=cos0d6 and x=0then 6 =0
1 T

x = —— then 6=—
V2 4

/4 /4

cosG )
0- do = 0-sec”06doO
I= j cos’ 0 j

=[6 tan6 — log I'sec® I]n/4

Tt 1
=———10 2
4 2 g
15. (i) P (all f d )— (13] (”jo—L
. all Tour spadaes) = 5 5 256

i) P Iv 2 d — 4C (ljz(éjz—zi
(i1) P (only 2 are spades) = C, 4 4 123

OR

18
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Lo L5
N=%pP=4g 9% %
No. of successes
X 0 1 2 3 4 1
4 1 3 2 2 3 4
a5 a (IN(5Y an (1Y (5Y 4n (1Y(5 i (1
C,| = Cl=112| *c,|=| 2] *cal =] |2 c,l =
) 0@ 1@ (6j 2(6j (6j 3@ (6j 4(6)
25
625 500 150 _ 20 R
1296 1296 1296 1296 1296
b 0 500 300 60 4
xP(x) 1296 1296 1296 1296
864 2
= ) xP(X)=——=—.
Mean Z (x) 1296 3 1
16. LHS = a-{(b+¢)xd}=a-{bxd+cxd} 1+1
— a-(bxd)+a-(Exd) 1
= [57 B’ a]+[a’ 6’ a] 1
17. Here &, = 2i—5j+k, d, = 7} -6k
b, = 3i+2j+6k, b, =i1+2j+2k
52_51 = 5’l\+53—71; 1
legz = —8i+4f( 1
op = @ =) (b xby) | .
Ib; xb; |
_1-40-281_ 68 _ 17 |
T Jear16 80 5

19



18.

19.

=2542

17

LHL = lim f(x)=2A

x—0"

RHL= lim f(x)=6

x =0
f(0) =2A

=2Ah=6 = A=3

31

LHS = 2tan”! (%) +tan”! (—j
5.1
T ) 1£1J_ -1 11
=tan —%-+tan |—|[=tan —+tan — 1%
l—l 7 7
4
4.1
= tan”! 3 7 =tan_]ﬂ 1Y%
41 17
3 7
_ sin”! (Lj = RHS 1
252
OR
11—
tan 1( Xj _ Lan'x
1+x 2
= tan"'1—-tan'x = Etan_lx 1Y
Etan_lx E t —1 E 11/
= > =7 =tan X = 5 )
tan——L
X = \/§ 1
2

20



Differentiability

LHD - h_)() f(O) ;(0 h) }}IEB 3(2)- 3((h—h)2 +2) _ }}L)m() 3h =0
RHD - }}i_)o f(0+h}2 £(0) hl_>0 (4h+6}3—3(2): &i_>mo4:4
LHD # RHD .. f(x) is not differentiable at x = 0
SECTION C
20. L.P.P. is Maximise P = 24x + 18y

s.t. 2x+ 3y <10
3x +2y<10

X,y20

Correct figure

P(A) = Rs 60
P(B) =Rs 84
. 72040
) 0 OJ[ AT W P(C)=Rs 80
-1
- Max. =84 at (2, 2)

21. Given: s = 4mr +2{ +2x +—}

— 47r? + 6x2

21



22.

3 6

dv s—am? ) (-8
_:4n2+( - nr] (_ nrj
dr 6
av S
ar " \satran

d2V
showing —- >0

dr2

.. Forr= volume is minimum

54+4m
ie., (54 + 4m)r? = 4mr? + 6x>

6x2=54r2 = x2 =912 = x = 3r

Here,
(1,1),(2,2),(3,3),(4,4),(5,5)
R = (1’3)’(1’5)9(2’4)’(395)
(3,1),(5,1),(4,2),(5,3)
Clearly

(i) Vae A, (a,a)e R .. Ris reflexive
(i) V(a,b)e A, (b,a)e R .. R is symmetric
(iii) V(a,b), (b,c)e R, (a,c)e R .. R is transitive

. R is an equivalence relation.

[1]={1,3,5}, [2]=({2,4}

22



23.

Y
&
B
- ! Cliafan %
YA
! i
2 4

{(x,

y) 1 v < 4x, 4x% + 4y* <9}

Correct figure

1
Getting x = = as point of intersection

2

M 1/2 3/2 9
A=2 2j&dx+ j 2 —x2 dx
. 4

1/2

Correct figure

Getting x = 4, -2 as points of intersection

X A=

11 13
j—(3x+1z)dx—j 2 x2dx
52 44

(24+48—6+24)—i(64+8)

N | —

=45 - 18 =27 sq. units

23

I 12
2 (ixyzj + i‘/g—x2+2sin_12—X
3 0 2\4 8 3

3/2

1/2

Ya

1v2

Ya

1v

1%%

%)



24, (X sin? (%)— yjdx +xdy =0

d — xsin?
:_y:y X sin (y/X)=l—sin2(Zj |
dx X X X
V+X—V:V—Sin2V wherelzv. 1
dx X
dv
:>J.— 5 = d_x or J—COSCCZVdVZ d—X 112
sin” v X X
cotv=1logx +Ci.e., COt% =logx+C 12
T
y:_’X:17:>C:1 1/2
4
y
:>COt;:10gx+1 15
OR
d
& _3cotx-y = sin 2x
dx
IF= j—3cotx dx=—3logsinx:cosec3x 1
e e
.. Solution is
3 J‘ - 3
y - cosec’ x = |sin2xcosec”x dx 1%
= chosecx cotx dx %
y - cosec® x = —2 cosec X + C 1%2
or y=-2sin?x + C sin’ x
T
x=7,y=2 = C=4 1

2
24



25.

26.

= y=-2sin’ x + 4 sin® x

Equation of plane is
{F-@i+2j-3k)-7}+A{F-i+5j+3k) -9} = 0
= F{@+20)i+@2+50))(=3+30k} = (7+ )

7+9A _ 7+9A
2420 —-3+3A

x-intercept = y-intercept =

=>A=5

.. Eqn. of plane is
f-(12i+27)+12k) =52

and 12x + 27y + 122-52=0
E,: student knows the answer
E,: student guesses the answer

A: answers correctly.

3 2
P(E) =7 P(E)=7

P(&j _ P(E,)-P(A/E))
" P(E,)-P(A/E,)+P(E,)-P(A/E,)

— LII\
+ [
N =

| W
L | —

25

Va

1Y2

1v2

Va

Vs

1+1

1+1



QUESTION PAPER CODE 65/3
EXPECTED ANSWER/VALE POINTS

SECTION A
Marks
v F=(1+2]43K) + M1 +2]-5K) 1
2. For singular matrix
4sin®x-3=0 Ya
21
sin X = iﬁ =>X= 7 15
2 3

3. jezydy = J-x3dx 1

2y 4
SR S A

2 4

1

4. 1F =efﬁdx Vs
= 62\/; Ly
5. 3a+42b=7i-5]+4k v,
. DR’sare7,-5,4 %)
6. (2i+3]+2k)-(2i +2j+k) =12 v,

12 12
=15 3 ”

SECTION B

7. LHS = a-{(b+¢)xd}=a-{bxd+cxd} 1+1
= d-(bxd)+a-(¢xd) 1
= [59 B’ a]+[§a 6’ a] 1

26



8. Here 4, = 2i—5j+k, 4, = 7i—6k

b; = 3i+2]+6Kk,
d, -4, = 51+5]-7k

61X62 = —8,1\+412

SD L
by xb, |

1-40-281 68

17

_ |(dy—4;)-(b;xby)]I

= Jod+16 80 5

=252

17

31

b, = i+2j+2k

LHS = 2tan”! (%j +tan”! (—j
5.1
= tan_l—z1
l_i
4
4 1
—tan' 3T —tan' =
R
3 7
— sm_l (—31 j:RHS
2542
OR
tan_l(l_xj = ltan 'x
1+x 2
-1
= tan'1-tan'x = ;AN X
_1 —l TC
= —tan "X = — = tan x—g

1%2

1Y%

1%%

1%%



10.

I1.

12.

LHL= lim f(x)=2A

x—0"

RHL= lim f(x)=6

x—0
f(0) = 2A

=2A=6 => A=3

Differentiability
2
LHD = lim O =fO=0) 1 3@ =3EN"+2) 4 3h =0
h—0 h h—0 h h—0
RHD = lim LOFD=FO) _ . @h+6)=32) 14y
h—0 h h—0 h h—0

LHD # RHD .. f(x) is not differentiable at x = 0

x = ae'(sint+cost) and y=aet(sint—cost)
dX t . t, -
G afe (cost—sint)+e (sint+cost)]=—y+Xx

(jl—y _ ale'(cost+sint)+e'(sint —cost) =X+y
t

dy dy/dt _x+y
dx  dx/dt x-y

y= Ae™ +Be™ = mAe™ +nBe™
—dzy 2 2
dx2 = m“Ae™ +n“Be™

28

%)

%)

1%2

1Y%



d’y dy
LHS = —>—(m+n)—=+ mn
S 02 ( )dX y

X

= m’Ae™ +n’Be™ — (m+n){mAe™ +nBe™ } + mn{Ae™ + Be™}
mx 2 2 nx , 2 2

=Ae "(m”"—m”—mn+mn)+Be " (n"—mn—n~ +mn)

=0 =RHS.

13 VRN

Ao 4
j\/5—4x—2x2 i I\/5—4x—2xz

13. I = dx

= —i.z- S—dx—2x 4=

75
R

= s ax—ax2 e 2sin | XL e
2 J7/2

dx
2

14. Let investment in first type of bonds be Rs x.

.. Investment in 2nd type = Rs (35000 — x)

8

X 100
35000—x )| 10 | =(3200)
100

8 10
—Xx+(35000-%x)— =
= lOOX ( X)100 3200

= x =Rs 15000
. Investment in first = Rs 15000

and in 2nd = Rs 20000

29
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1
15. GettingA’=| 4 3 -2
-6 5 4

4 11 =5 2 11/2 =572
LetP:%(A+A'):% 11 6 3|=|11/2 3 3/2
-5 3 8 =5/2  3/2 4

Since P’=P .. P is a symmetric matrix
{ | 0 -3 -7 0 -3/2 -7/2
LetQ:E(A—A')= 3 30 7|=|3/2 0 7/2

7 -7 0 712 =112 0

Since Q"=-Q .. Qis skew symmetric

Also

2 11/2 =5/2 0 =372 -7/2
P+Q=| 11/2 3 3/2|+|3/2 0 712 =A
=5/2  3/2 4 712 =172 0

OR
2 3 1 -2 -1 5
AB = =
1 4){-1 3 5 -14
LS - apl L[4 S 1(14 5
= = —— or —
(AB) 11\ =5 -1 11{ 5 1

a1 3 2\=1(-4 -3 1(14 5
RHS=B A =1 _ _-—
1 1)11l-1 2) 115 1
-. LHS =RHS
at+x a—X a—x

16. |la—x a+x a-—-x|=0

a—X a—XxX a-+x

30
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17.

18.

R1—>R1+R2+R3,

3a—x 3a—-x 3a—-x
=la-x a+x a-x|=0

a—Xx a—Xx a+Xx

C,—C,-C,,C; > C,-C,

3a—x 0 O
=la-x 2x 0]|=0
a—-x 0 2x

= 4x’(3a-x)=0
=x=0,x=3a

/4

I = j log(1+ tanx)dx ...(D)
0
/4 T /4 1—tan x
= jlog{l+tan(——xﬂdx= jlog[1+ }dx
4 1+ tanx
0 0
/4
= j [log2 —log(1+ tan x)]dx ...(i)

0
adding (i) and (ii) to get

/4 T
o = logZI 1-dx =—log?2
0 4

T
=—10 2
=1 2 g
A Bx+C
WritingI=J-2+dX=J‘( + ); )dx
x“+D(x-1 x=1 x“+1
=J‘1/2 dx+_|.%dx
x—1 X +1

31
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1 1 2 |
= —loglx—-1l—-—log(x“+1)+—tan x+C 1Y
5102 2 8( ) 5 2
OR
112 sin”'x
_ ————dx
I= { (1—x2)2

Putting x =sin ©, .. dx=cos0d0 and x=0then 6 =0

1 b
X = —— then 6 =—
V2 4

/4 cos O /4
I= | 6-——-d0= | 0:-sec’0do 1
0 cos” 0 0
= [0 tan6 — log Isec I]g/4 1
Tt 1
= ———log?2 1
4 2 8
19. (i) P (all f des) = *C BY ﬁf—i 2
. (1) P (all four spades) = ¢4 5 5 256
ii) P (only 2 des) = *C 12(§j2—2—7 2
(11) P (only 2 are spades) = (, 4 4 123
OR
Lo L s
n=4,p= 6’q_6

32



No. of successes

X 0 ] 2 3 4 Vs
poo e (3] ae (Y (8Y ae (LY () sel(1V(5) e, (L)
) o6 "6) 6 2l6) L6 3e6) e 6
2
625 500 150 20 1
1296 1296 1296 1296 1296
> . 500 300 60 4
XP(x) 1296 1296 1296 1296
864 2
= xXP(x) =——=—.
Mean z (x) 1296 3 1
SECTION C

20. Equation of plane is

{F-@i+2j-30) - 7}+A{F-(2i+55+3k) -9} =0 1%

= F{Q2+20)i+@2+50)](=3+30)k} = (7 +91) 1%
- ¢ = veint ) T+9N 7+9A |

x-intercept = y-intercept = S oh - 343h

=A=5 Va

.. Eqn. of plane is

T (121 +27]+12k) =52 Va

and 12x + 27y + 122 -52=0 1

21. E;: student knows the answer
E,: student guesses the answer
A: answers correctly.

33



3 2
P(E)) = g, P(E,) = g

P[& P(E)-P(A/E))
A )" P(E,)-P(A/E;)+P(E,)-P(A/E,)

3
st

22.

2 2
23. Given: s = 4nr” +2{%+2x2 +%}

— 47r? + 6x>

34

1+1
1
1+1
L.P.P. is Maximise P = 24x + 18y %3
s.t. 2x+ 3y <10
3x +2y<10 2
X, y20
Correct figure 2
P(A) =Rs 60
P(B) =Rs 84 %)
P(C) =Rs 80
- Max. =84 at (2, 2) 1



24.

dr 6 6
& S
ar 7 " \satan
d’v
showing —- >0
dr?
.. Forr= SA+dm volume is minimum

ie., (54 + 4m)r? = 4T + 6x>

6x2=54r2 = x2 =912 = x = 3r

Here,
(1,1),(2,2),(3,3),(4,4),(5,5)
R = (173),(1s5)9(2’4)’(3’5)
(3,1),(5,1),(4,2),(5,3)
Clearly

(i) Vae A, (a,a)e R .. Ris reflexive
(i) V(a,b)e A, (b,a)e R .. R is symmetric

(iii) V(a,b), (b,c)e R, (a,c)e R .. R is transitive
.. R is an equivalence relation.

[11={1,3,5}, [2]={2,4}
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25. ((x,y) : y> <4x, 4x% + 4y* <9}

Correct figure

1
B Getting x = = as point of intersection

Y
= ol Elafan X 2
M 1/2 3/2 9
| A=2[2 [ Vxdc+ [ 7 —x? d
4
L0

1/2

Correct figure

Getting x = 4, -2 as points of intersection

4 1 4 3
A= j —(3x+12)dx—j 2 x2dx
22 44

X

N
I
@)

(24+48—6+24)—i(64+8)

N | —

=45 - 18 =27 sq. units

26. [x sin’ (%)— yjdx +xdy =0

36
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d —xsin?
:_y:y X sin (y/X)=l—sin2(Zj |
dx X X X
V+X—V:V—Sin2V whereX:V. 1
dx X
dv
:>J.— 5 = d_x or J—COSCCZVdVZ d_x 172
sin“ v X X
cotv=1logx+Ci.e., COt% =logx+C 12
T
y:_’X:17:>C:1 1/2
4
y
:>C0t;:10gx+1 %3
OR
d
& _3cotx-y = sin 2x
dx
IF= j—Scotx dx:—3logsinx=cosec3x 1
e €
.. Solution is
3 J‘ : 3
y - cosec’ X = |sin2xcosec x dx 1%
= chosecx cotx dx %3
y - cosec® X = -2 cosec X + C 1V2
or y=-2sin?x + C sin’ x
T
X = E’ y=2 = C=4 1
=y =-2sin’ x +4 sin® x Yo
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