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All questions are compulsory.
Please check that this question paper contains 26 questions.

Questions 1 - 6 in Section A are very short-answer type questions carrying

1 mark each.

Questions 7 — 19 in Section B are long-answer I type questions carrying

4 marks each.

Questions 20 - 26 in Section C are long-answer II type questions carrying

6 marks each.

Please write down the serial number of the question before attempting it.



Qs A
SECTION A

T GEIT ] G 6 TF I9F Jo7 HT1 1 3F & |

Question numbers 1 to 6 carry 1 mark each.

- —
1. 3™ a2 =2i+)+3k 3 b =231+5]-2k2 A |a xb|Fa
Hf |

- A A A d A A A - -
If a =2i +j+3k and b = 3i + 5j —2k, thenfind |a x b |.

2. @femt i — ;o  — k 3 s 1 R0 3 BT |

A A AN A
Find the angle between the vectors i — j and j — k.

3. Frg©2 5 -3)F auad .61 -3] +2k) =43 gl 71 FF |
Find the distance of a point (2, 5, — 3) from the plane
N A A A
r.6i-3j +2k)=4.

4. T IR A = lagly,, TEF T a;; = ¥ sin jx W YA E, H FFE ay,
fafy |

Write the element a;, of the matrix A = [a;ly,, Whose elements a;; are

given by a;; = e** sin jx.

5.  HA fog € oA ATl {1l o FA I ekl HHIHLT 1A HIIT |

Find the differential equation of the family of lines passing through the
origin.

6. T saha TRl 1 AHTRAH TUIh HTd <hITIT, :
xlogxd—y +y=2logx
dx
Find the integrating factor for the following differential equation :

Xlogxd—y +y=2logx
dx

65/1/C 3 P.T.O.



Qs d
SECTION B

Yo7 &I 7 & 19 T I9% Jo7 & 4 3% & |

Questi

65/1/C

on numbers 7 to 19 carry 4 marks each.
1 2 2
e A=|2 1 2| %, < feaEe fF A2 - 4A - 51 = O, HaEaET AL
2 2 1
Wt 3ra i |
HAAAT
2 0 -1
I A=|5 1 0 |2, a9 R ufs deaet & T w5 AL S|
0 1 3
SHINT |
1 2 2
IfA=|2 1 2 |, then show that A2—4A—5I=O, and hence find A
2 2 1
OR
2 0 -1

IfA=| 5 1 0 [,then find Al using elementary row operations.

o
—
[P

et 3 Tt % s @ e x 3 oy e IR

X + 2 X+ 6 x—-1




9.

10.

65/1/C

Using the properties of determinants, solve the following for x :

X+ 2 X+ 6 x—-1
X+ 6 x-1 x+2] =0

x—-1 X+ 2 X+ 6

A 19 i

/2
s 2
Sin- X
——dx
Sin X + COS X
0

AT

2
INTHA <l T o €9 § j e +7x - 5) dx
-1

Evaluate :
/2

: 2
S X
— dx
S1n X + Cos X
0

OR
2

&1 g T hIfST |

Evaluate J- (e3* + 7x - 5)dx as a limit of sums.

-1

A Td hIFT ;

2
j ) Xz dx
XT+x° -2

Evaluate :

P.T.O.



11.

12.

13.

14.

10 el & TE A 2 Fooh W RN Qi I a2 1 S o 4 8
foah! Argesa R 3 5 91 IsT7 T | ARG diEl 9N fod e gsT &, d
TTRIRAT 1A I foh I Tu fiereh < QT AR f=a o |

Jreran
T =y faaes ol forat IR 3BT ST foh wH-G-HA Tk sR faq 3 6l
TRkl 80% H AT & ?

In a set of 10 coins, 2 coins are with heads on both the sides. A coin is
selected at random from this set and tossed five times. If all the five
times, the result was heads, find the probability that the selected coin
had heads on both the sides.

OR

How many times must a fair coin be tossed so that the probability of
getting at least one head is more than 80% ?

x %I 98 HM a Hioe &8 6 =) fog A4, 1, 2), B, x, 6), C(5, 1, — 1)
qe D(7, 4, 0) THAAT B |

Find x such that the four points A(4, 1, 2), B(5, x, 6), C(5, 1, — 1) and
D(7, 4, 0) are coplanar.

feufa afRm & = 41 + 2] + 2k 9 g A ¥ B9 TEE Tk Y@, |Rw
b =2} +3] + 6k % wmm 2 | forg P R Rt ofw 7 = |+ 2]+ 3k
2, U 30 W@ W ST U v shl TFaTs J1d <hIfag |

A line passing through the point A with position vector

- A A A - A A A .
a =41 + 2j + 2k is parallel to the vector b =21 +3j + 6k. Find the

length of the perpendicular drawn on this line from a point P with
- A A A
position vector r; = 1 +2j+3k.

=1 1 x & o g HifS

1

sinl(1-x)-2sin"1x=

Solve the following for x :

1y =

sin~1 (1 —x) -2 sin~

YT

65/1/C 6



15.

16.

17.

18.

65/1/C

femamsy 6

2 sin! (§) —tan™1 (Ej =
5 31 4
Show that :
2 sin~1 (§) —tan™! (Ej =T
5 31 4

Zlﬁy=eax.c0sbx?§, ?ﬁﬁﬁ‘;ﬁﬁ?ﬁ?
d’y , dy >
—2a -2 + +b 0
dx2 2 dx @ )y =
If y = e2*. cos bx, then prove that
d’y _ dy 2
—2a—2 +(a% +b?) 0
dx? dx Y=

'ﬂﬁxx+xy+yx=ab,?ﬁ j—y SI'I?[@'%I’Q |
X

If x* + x¥ + y* = aP, then find 3_y
X

aﬁ{x=asin2t(1+cos2t)?[9ﬂy=bcos2t(1—cosZt)%,?ﬁt:%‘T{ dy

dx
T HIFT |

If x = a sin 2t (1 + cos 2t) and y = b cos 2t (1 — cos 2t), then find g—y at
X

t=".
4

A Td hIFT ;

(x +3)e*

dx
(x + 5)3
Evaluate :

(x +3)e*

dx
(x +5)3

7 P.T.O.



19. o faeme™ X, Y 9o 7 oe difedi i "emar & fou % whid e & fau
Teh Ul TTd & FSTEH Sl gl YA:=ishd AT & ST T 819 9@, Fer8al ad
Rgeie o= 9d 2, 9 & J¥s &1 4o us: T 25, T 100 991 T 50 7 |
e anferent ot & Si=ft T8 WAt S T g B

RERICI 30 40 35
SRSl 12 15 20
MCRIE] 70 55 75

MG o WA & Ik At i fohl & Jdeh foamer™d gRI Tehiid w8 A
HIT qom Fd THHA B ft [0 FINT | TG & I DI Th Jod ot
fafeT |

Three schools X, Y and Z organized a fete (mela) for collecting funds for
flood victims in which they sold hand-held fans, mats and toys made from
recycled material, the sale price of each being ¥ 25, ¥ 100 and ¥ 50
respectively. The following table shows the number of articles of each
type sold :

X Y Z
Article
Hand-held fans 30 40 35
Mats 12 15 20
Toys 70 55 75

Using matrices, find the funds collected by each school by selling the
above articles and the total funds collected. Also write any one value
generated by the above situation.

65/1/C 8



T us |
SECTION C

J97 GEIT 20 T 26 TF Jodb J97 & 6 3F & /

Question numbers 20 to 26 carry 6 marks each.

20, AMT A = Q x Q B, W& Q @t uiwy weueh % wy=E g, 991 Th
feamurdt afspam « A W 30 R uifid 8 6, (a, b), (¢, d) ¢ A & fo@
(a,b) % (c,d) = (ac,b+ad) 8 |

(i)  #1 A H qcHHe 3169 T shifog |
(i) A % SYGHHVIY FIFd G hifWT, 7d: @Il (5, 3) qe @,4} *
FoshA forfau |

AT
aH e 6 £: W > W,
n-1, Ifg n fowm 2
f(n) =
n+1, ?T% n 94 S&'
g1 ity 3 | gwifse foh £ soshavfiy B | £ o1 SYohd FTa hifwe | I W
T ot Hestt 1 9= R |
Let A = Q x Q, where Q is the set of all rational numbers, and *
be a binary operation on A defined by (a, b) % (¢, d) = (ac, b + ad) for
(a, b), (¢, d) € A. Then find
(1) The identity element of » in A.
(i1)  Invertible elements of A, and hence write the inverse of elements
1
5,3)and | =, 4 |.
(5, 3) an ( 5 j
OR
Let f: W — W be defined as
n-1, ifnisodd
f(n) =
n+1, ifniseven

Show that f is invertible and find the inverse of f. Here, W is the set of all
whole numbers.

65/1/C 9 P.T.O.



21.

22,

23.

24.

65/1/C

TPl y=45-x2 Ay = |x — 1| G Uieg &F Wl @ gHI TEY a0
AT o FAT | 39 &7 Wl &% 1A hifT |

Sketch the region bounded by the curves y =5—-x2 andy = |x —1|and
find its area using integration.

FIhA FHIRT x2dy = (2xy + y2) dx 1 e g 3a hifSe, fean g &
y=13dx=1.

FYUAT
ITIhed THIRIUT (1+x2)% - (emtan_lx—y)wﬁﬁwwmaﬂﬁq,ﬁm
%%Fyzl%\_ﬂasz% |

Find the particular solution of the differential equation
x2dy = (2xy + y?) dx, given that y = 1 when x = 1.
OR
Find the particular solution of the differential equation

-1
1+ x2) % = (™' "X _ y) given that y = 1 when x = 0.
X

Wf(x):sin2x—cosx,xe[O,n]%ﬁ?ﬁ&?ﬁﬁﬁmaﬁ?aaﬁwm
ST ST |

Find the absolute maximum and absolute minimum values of the
function f given by f(x) = sin? x — cos x, x € [0, n].

aSliSQ%%@T‘i’:
- A A A A A A
r =i+j+k+r(i-j+k)

P =454 2k+n (21 - ] +3k) THaeha ¥ |

T TGT3T] ohl JATaSe i I THAA ohl THIEUT Wt 3T hifY |

Show that the lines :
—> A A A ALA A
r =i+j+k+Ar(i-j+k)
N A A A A A
r =4j+2k+pn(2i — j + 3k) are coplanar.

Also, find the equation of the plane containing these lines.

10



25.

26.

65/1/C

71 31ael & A=A z = 5x + 2y Tl FTAHIHLT qAT HTUHAHIHT HIFT
x—2y <2
3x + 2y < 12
-3x+2y <3
x>0,y>0

Minimise and maximise z = 5x + 2y subject to the following constraints :
x—2y <2
3x + 2y < 12
-3x+2y <3
x>0,y>0

T B: 99 YUk H A g1 T ArgesAn (form wfaeemem) o+ € | wm <fifs
X oF GEIeT U O oE T ol ¥t hidl B, d X T UIRehdl §ed HId
T | 3T e T q1ET 9T T H1d T |

Two numbers are selected at random (without replacement) from first six
positive integers. Let X denote the larger of the two numbers obtained.
Find the probability distribution of X. Find the mean and variance of this

distribution.

11
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All questions are compulsory.
Please check that this question paper contains 26 questions.

Questions 1 - 6 in Section A are very short-answer type questions carrying

1 mark each.

Questions 7 — 19 in Section B are long-answer I type questions carrying

4 marks each.

Questions 20 - 26 in Section C are long-answer II type questions carrying

6 marks each.

Please write down the serial number of the question before attempting it.



Qs A
SECTION A

T GEIT ] G 6 TF I9F Jo7 HT1 1 3F & |

Question numbers 1 to 6 carry 1 mark each.

1. Th AP A = [ayl,,, 8F @59 a; = % sin jx gRT 9e &, &1 ¥4 ay,
fafey |

Write the element a;, of the matrix A = [a;ly,5, Whose elements a;; are

given by a;; = e?* sin jx.

2. WA forg ¥ ToRA el @13 % HA I eshel FHIH J1 HIT |

Find the differential equation of the family of lines passing through the
origin.

8. ¥ 3aehcl FHIHI h1 FHIRAH TUTh AT ShITT
xlogxd—y +y=2logx
dx
Find the integrating factor for the following differential equation :

xlogxd—y +y=2logx
dx

- —
4. R A =21 +j+3k W b =31 +5]-2k?, A |a x b | IE
Hif |

- A A A - A A A - -
Ifa =21 +j +3k and b = 3i + 5j —2k, thenfind |a x b |.

5. @S i — 9T 5 — k % oI T 0T 0@ I |

A A AN A
Find the angle between the vectors i — j and j — k.

6. fag (2,5,-3)H gaaa .61 -3] +21A<)=4ﬁaﬁsn?r?ﬁm |
Find the distance of a point (2, 5, — 3) from the plane
— N N N
r.6i-3j +2k)=4.

65/2/C 3 P.T.O.



Qs d
SECTION B

G GEIT7 G 19 T Jodb G971 &4 3F & /

Question numbers 7 to 19 carry 4 marks each.

65/2/C

HH FTd I
2
X
— =  dx
j x*+x2-9

Evaluate :

@R F o d 2 forr WIFFE A Mo g 1w aE 3 9 w
foerept arg=ea fHeptet 9 5 SR IoTell T | AfG Wikl 9R o uTe g3 A, @
ITRIehdT FTd hifere, foh T+ 7T ek o T TR T o |

HYAT

Tk Iy faaes &1 forat IR 3BT ST foh FH-A-%A Th a) fod 3
TiRRrehar 80% & Afeh &l 2

In a set of 10 coins, 2 coins are with heads on both the sides. A coin is
selected at random from this set and tossed five times. If all the five
times, the result was heads, find the probability that the selected coin
had heads on both the sides.

OR

How many times must a fair coin be tossed so that the probability of
getting at least one head is more than 80% ?

x 1 98 UM 1 hie Sad 6 =) o5 A4, 1, 2), B, x, 6), C(5, 1, - 1)
qA1D(7, 4, 0) THAA & |

Find x such that the four points A(4, 1, 2), B(5, x, 6), C(5, 1, — 1) and
D(7, 4, 0) are coplanar.



10. foufy sfw @ = 41 + 2] +2k 9 fag A ¥ I I T Y@, @l
b =21 +3] + 6k % wmm 3 | forg P R Rt afm 7 = § 4 2]+ 3k
2, U 30 W@ W ST U v shl a8 J1d <hifog |
A line passing through the point A with position vector

EN A A A - A A A
a =41 + 2j + 2k is parallel to the vector b =2i +3j + 6k. Find the

length of the perpendicular drawn on this line from a point P with
RN A A A
position vector r; = i +2j+3k.

11. = =1 x & fow ga Fifm

sinl(1-x)-2sin"1x=

Solve the following for x :

sin~1 (1 —x) — 2 sin™!

X=—
FAyaT
fe@mu o -
2 sin‘1(§) —tan‘l(ﬂj - I
5 31) 4
Show that :
2 sin‘1(§) —tan‘l(ﬂj =z
5 31) 4
1 2 2
12. 3@ A=| 2 1 2 | B, a1 fe@msu f5 A2 — 4A — 51 = O, Bora®q A™!
2 2 1
ff 379 HifST |
JAaT
2 0 -1
e A=|5 1 0 | B, o IR ulte AlHI1eT &1 T ek AL I
0 1 3
%lit_ﬂQI

65/2/C 5 P.T.O.



13.

14.

1 2 2
IfA=| 2 1 2 |,then show that A>—4A —5I = O, and hence find A™.

2 2 1
OR
2 0 -1
IfA=|5 1 0 |[,then find A~ using elementary row operations.
0 1 3

ROTeRt o TUTEMT o M ¥ e 6 x % fow g hifvw
X+ 2 X+6 x—-1
X+ 6 x-1 x+2| =0

x—-1 X+ 2 X+ 6

Using the properties of determinants, solve the following for x :

X + 2 X+ 6 x-1
X+ 6 x-1 x+2| =0
x—-1 X+ 2 X+ 6
HH F1d hIfT

/2 5
j ' sin” x dx

sin X + cos X
0

AT

2
I hl T o €9 | j e +7x —5)dx 1 HM T4 hiferT |
-1

65/2/C 6



15.

16.

17.

Evaluate :
/2

sin? x
—dx
sin X + cos X

0

OR
2

Evaluate j (e3* +7x —5)dx as a limit of sums.

-1

'ﬂﬁx:asin2t(1+cos2t)?f?ﬂy=bcos2t(1—cos2t)%,?ﬁt:g‘T{ d_y

dx
I hIfST |

If x = a sin 2t (1 + cos 2t) and y = b cos 2t (1 — cos 2t), then find 3_y at
X

" (x +3)e*®
J x+5)3
Evaluate :

" (x +3)e*
J x+5)3
T fomme™ X, Y a1 Z w1 fifgal i ggmdar & v ws e w6 & g
Teh Ul od & fSTE8 sl g YA =fshd Mt & ST T 819 9@, 9283l ad
fgei s 9 8, S @ e 1 god A T 25, 100 991 T 50 7 |
e aferest ot § S=ht 18 Tt < we g B

IEEINE

dx

dx

g1 g 30 40 35
EECI 12 15 20
faeia 70 55 75

JMREl o TAM & Ik AWt i Tohl | Jeh foamed gl Thid e A
HINT qo1 Fd THHA B Wt [0 HINT | ST & AW Dl Th qod ol
fafau |

65/2/C 7 P.T.O.



18.

19.

65/2/C

Three schools X, Y and Z organized a fete (mela) for collecting funds for
flood victims in which they sold hand-held fans, mats and toys made from
recycled material, the sale price of each being ¥ 25, ¥ 100 and ¥ 50
respectively. The following table shows the number of articles of each

type sold :

X Y Z
Article
Hand-held fans 30 40 35
Mats 12 15 20
Toys 70 55 75

Using matrices, find the funds collected by each school by selling the
above articles and the total funds collected. Also write any one value

generated by the above situation.

aﬁy:eax.cosbx%,?ﬁﬁ?@ﬁﬁﬁﬁﬁ

2
dg 2a3—+(a +b2)y=0

dx

If y = e®*. cos bx, then prove that

d2y

dy 2
— 2ad—+(a +b“)y=0

dx

Ife xx +Xy+y—ab?‘ﬁ fﬂ_dﬁﬁml

If x* + x¥ + y* = aP, then find dy
X



T us |
SECTION C

Yo7 G&IT20 G 26 % 9% J97 H 6 3HF & /

Question numbers 20 to 26 carry 6 marks each.

20.

21.

22,

65/2/C

IR THIHW x2dy = (2xy + y2) dx 1 fafyme & ;@ shiforg, feam 8 6
y=13dx = 1.

TSt
Aahel GHIHTT (1+x2)% = (emtan_lx—y)w%ﬁwwam‘oﬁﬁﬁ,ﬁm
efhy=123@x=0% |

Find the particular solution of the differential equation
x2dy = (2xy + y2) dx, given that y = 1 when x = 1.
OR

Find the particular solution of the differential equation

-1

(1+X2) dy _ (emtan X
>

—vy), given that y = 1 when x = 0.

B f(x) = sin® x — cos x, x € [0, 1] % U I=aw 9H 9 e fan a9
3T hIfST |

Find the absolute maximum and absolute minimum values of the
function f given by f(x) = sin? x — cos x, x € [0, n].

guisy foh L@l
?:li\+3'\+1/;+k(/i\—3\+l/;)
T =45+ 2k+n @i - +3k) oHdeha ¥ |
3 @137l 1 AAfase L It THAA T FHiRT it F1a hif |

Show that the lines :
%

AN A JAN AN A JAN
r =i+j+k+A(i-j+k)
- A A A A A
r =4j+2k+p(2i — j + 3k) are coplanar.

Also, find the equation of the plane containing these lines.

9 P.T.O.



23.

24.

65/2/C

I A = Q x Q 8 W& Q wft Uiy wwedi &1 sg=d g, ad1 Th
feamurd wfspar « A W 30 ypR aRuiivd 8 16, (a, b), (¢, d) € A & fo@
(a,b) x (c,d) = (ac,b+ad) 8 | @

(i) =1 A H qcadeh F99d F1d HINT |
Gi) A % qpauiE seEe i Hiw, o el (5, 3) @ (%,4} *
A AR |
AYAT
A A o6 £: W > W,
n-—1, ?T% n fomm %
f(n) =
{n +1, aﬁ{ n 94 %
g1 uftarfya 3 | gwiise fo6 £ syospavfir 8 | £ T sgohd Ta hifse | w@i W
guEd qul TSl W T | |
Let A = Q x Q, where Q 1s the set of all rational numbers, and =*
be a binary operation on A defined by (a, b) * (c, d) = (ac, b + ad) for
(a, b), (c,d) € A. Then find
(1) The identity element of x in A.

(i1))  Invertible elements of A, and hence write the inverse of elements

1
(5, 3) and (5, 4).

OR
Let f: W — W be defined as
n-1, ifnisodd
f(n) =
n+1, ifniseven

Show that fis invertible and find the inverse of f. Here, W is the set of all
whole numbers.

Thl y=+5-x2 AAy = |x — 1| g UReg &F HI A@ gHI ST qql
FHTRTH h ST § 38 &7 1 &9%al Aq1d T |

Sketch the region bounded by the curves y =5 — x? and y=|x-1|and
find its area using integration.

10



25. JIW B: O QUehl | | q gE&ATC Aigesan (faar gfdwemmy) g+ 8 | AW i
X T G § 9 99 AT Sl ¥tk Al 8, dl X T TRehdT §ed A
HIT | 39 & hT AIET 99T TEUT J1d ShiT |

Two numbers are selected at random (without replacement) from first six
positive integers. Let X denote the larger of the two numbers obtained.
Find the probability distribution of X. Find the mean and variance of this

distribution.

26. T 3@UYT % A=A z = 5x + 2y Tl FIAHIHT qAT YRR HIT
Xx—2y <2
3x + 2y < 12
-3x+2y <3
x>0,y>0
Minimise and maximise z = 5x + 2y subject to the following constraints :
Xx—2y <2
3x + 2y < 12
-3x+2y <3
x>0,y>0

65/2/C 11



SET-3

Series SSO HIE,
Code No. 65/3/C
A F.
Roll No. ﬁ%ﬂﬁg@ﬁ TR F

Candidates must write the Code on the
title page of the answer-book.

o U A R T foh 38 TAIA H Jlgd I8 11 7 |

o THUA H qfe TN HT IR fGU MU Sig TR Hl BH IA-YER F @I85 W
cll

o FHUA A R oh M IH-TTH 26 T F |

o  HUAT U T ST TTEAT IJ[& T | UgH, T 1 shilTeh 799 ford |

e T YH-UA HI UG h fo1C 15 fire 1 Tm fean mn g | w9 o TR gty
T 10.15 & foham ST@I | 10.15 S F 10.30 &S b DTH sl TIH-UT I Tl
3R 3H AT o TR o IAL-YIEIhT T D13 I g1 T |

e Please check that this question paper contains 11 printed pages.

e (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 26 questions.

e Please write down the Serial Number of the question before
attempting it.

e 15 minute 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.

Tford

MATHEMATICS

eiRa a7 : 3 g2 37T 37% : 100
Time allowed : 3 hours Maximum Marks : 100
65/3/C 1 P.T.O.



HTHTT (3397

(i)
(it)
(iii)

(iv)

(v)

(vi)

Tyt go7 AT & |

P i F A 1% 59 Fo7-77 4 26 397 & |

GUE I HYH 1 - 6 aF A Tg-FR 917 Fo7 & 3N FdF ¥ F forw
1 3% [FgiRa 8 |

GUE T FHYH 7 -19 % FF-5/ 1 IR & I3 & 3K J9% 97 & forw
4 37 [HERa & 1

GUS G & Y97 20 - 26 % -3 I TR & 97 8 3N Jcd% J97 & forg
6 37% [HaRa & 1

IR [T IREY F¢ & G5 FHT 7 BT HHH a9 71T |

General Instructions :

)
(ii)
(iit)

(iv)

(v)

(vi)

65/3/C

All questions are compulsory.
Please check that this question paper contains 26 questions.

Questions 1 - 6 in Section A are very short-answer type questions carrying

1 mark each.

Questions 7 — 19 in Section B are long-answer I type questions carrying

4 marks each.

Questions 20 - 26 in Section C are long-answer II type questions carrying

6 marks each.

Please write down the serial number of the question before attempting it.



Qs A
SECTION A

T GEIT ] G 6 TF I9F Jo7 HT1 1 3F & |

Question numbers 1 to 6 carry 1 mark each.

1. @S- @ — k % o %1 0 6 B |

A A AN A
Find the angle between the vectors i — j and j — k.

2. fag (2,5 -3)Famad r .61 —3] +2k) =43 gl 7 Hfw |
Find the distance of a point (2, 5, — 3) from the plane
— A A AN
r.6i-3j +2k)=4.

A

— —
3. AR A =2i+j+3k 3 b =231 4+5]-2k, A |2 xb|TE
HifT |

- A A A d A A A - -
If a =2i +j+3k and b = 3i + 5j —2k, thenfind |a x b |.

4. A fog 9 ToRA el [l o e 1 Ak HHIHLT 1A HIWT |

Find the differential equation of the family of lines passing through the
origin.

5. T rashal ARl ST FHTRTH U A ShiWTT
xlogxd—y +y=2logx
dx
Find the integrating factor for the following differential equation :
xlogxd—y +y=2logx
dx
6.  UH AR A = [a],,, S0 394 a; = e?* sin jx R YeH &, I A= a,,
fafeT |

Write the element a,, of the matrix A = [aij]2x2, whose elements ay; are

given by a;; = eZiX gin jx.

65/3/C 3 P.T.O.



Qs d
SECTION B

G GEIT7 G 19 T Jodb G971 &4 3F & /

Question numbers 7 to 19 carry 4 marks each.

7. ﬁy:eax.cosbx%,ﬁﬁ?@@m%

If y = e#%. cos bx, then prove that

dy d 2
dxz Zad + (a2 +b“)y=0

8. 'ﬂﬁx +Xy+y—ab?ﬁ Sﬂ?rili\ﬂQl

If x* + x¥ + y* = aP, then find dy
X
dy

9. aﬁx—asm2t(1+cos2t)?[9ﬂy bcos2t(1—cosZt)% ?ﬁt—Z‘T{ 3
X

1A hITTT |

If x = a sin 2t (1 + cos 2t) and y = b cos 2t (1 — cos 2t), then find 3—}’ at
X

t=".
4
10. HH 9 hIfVT ;

(x +3)e*

dx
(x +5)3

Evaluate :

(x+3)e*

dx
(x + 5)3

65/3/C 4



11. o= faeme™ X, Y 9o 7 oe difedi i "emar & fou % whid o & fau
Teh Ul TId & fST&8 =i giRT YA =ishd M & SATC T g1 9@, Fersal ao
Rgeie o< 9d 2, A8 & Js 1 4o s T 25, T 100 91 T 50 7 |
e anferent ot 6 Si=ft 18 WAt S T St |

RERICI 30 40 35
eI 12 15 20
MCRIE] 70 55 75

MG o WA & Ik At i fohl & Jodeh foame™d gl Thidd e
HIT qom Fd THHA B ft FG FINT | WG & AT Hig Th o ot
fafeT |

Three schools X, Y and Z organized a fete (mela) for collecting funds for
flood victims in which they sold hand-held fans, mats and toys made from
recycled material, the sale price of each being ¥ 25, ¥ 100 and ¥ 50
respectively. The following table shows the number of articles of each

type sold :
X Y Z
Article
Hand-held fans 30 40 35
Mats 12 15 20
Toys 70 55 75

Using matrices, find the funds collected by each school by selling the
above articles and the total funds collected. Also write any one value
generated by the above situation.

65/3/C 5 P.T.O.



12. 9 F1d HIfST :

2
j ) Xz dx
XT+x° -2

Evaluate :

2
jx4+xz—2dx
13. W0 s agd2fmr @ERTh g oM & 1w o 4 8 &
et ATgeadl eIt U 5 SR 3BT T | A Wikl IR Tord TE g3 A, dl
ITRIehdT FTd Shifere, foh g+ 7T ek @ i TR faa o |
HAYAT

Tk Iy faaes ol forat IR 3BT ST foh wA-8-HA Tk 91 fod 3 6l
TRehdT 80% H AT & ?

In a set of 10 coins, 2 coins are with heads on both the sides. A coin is
selected at random from this set and tossed five times. If all the five
times, the result was heads, find the probability that the selected coin
had heads on both the sides.

OR

How many times must a fair coin be tossed so that the probability of
getting at least one head is more than 80% ?

14. x I 98 AW W@ Hie &9 6 =) g A4, 1, 2), BG5, x, 6), C(5, 1, - 1)

qAT D(7, 4, 0) FHAAT & |

Find x such that the four points A4, 1, 2), B(5, x, 6), C(5, 1, — 1) and
D(7, 4, 0) are coplanar.

15. foufq afew @ = 41 + 2] +2k 9 fag A ¥ R T T Y@, @l
b =2} +3] + 6k % warm ¥ | forg P R ffr wfiw T = § 4 2]+ 3k
2, O 30 W T ST U A shl X8 F1d <hifg |

A line passing through the point A with position vector

- A A A - A A A
a =41 + 2j + 2k is parallel to the vector b =21 +3j + 6k. Find the

length of the perpendicular drawn on this line from a point P with

.. - A A A
position vector r; = i +2j+ 3k.

65/3/C 6



16. = &I x & fow g HIf

1

sinl (1-x)-2sin1x=—
Solve the following for x :
sin!(1-x)-2sinlx==
HAAT
feamse &
2 sin~1 (§) —tan~! (ﬂj =z
5 31 4
Show that :
2 sin~1 (§) —tan~! (ﬂj =z
5 31 4
1 2 2
17. 3Ifc A=| 2 1 2 | 7, o fewmse 5 A2 — 4A — 51 = O, Bty AL
2 2 1
¥t 3ma shifer |
HAAT
2 0 -1
e A=|5 1 0 | B, o IR ulte Alhamet &1 T ek AL Ja
0 1 3
HIfT |
(1 2 2
IfA=| 2 1 2 |,thenshow that A>— 4A—5I = O, and hence find A™".
2 2 1
OR
(2 0 -1
IfA=|5 1 0 |,then find A! using elementary row operations.
10 1 3

65/3/C 7 P.T.O.



18.  GRRE Ut % e @ e w x % I e AR
X + 2 X+ 6 x -1
X+ 6 x -1 x+2| =0
x -1 X+ 2 X+6

Using the properties of determinants, solve the following for x :

X + 2 X+ 6 x-1

19. 9 F1d hIfST :

/2

i 2
Sin- X
SIn X + CoS X

0

YT

2
I ki HHT o €Y H j @ +7x —5)dx I HH Fd i |
-1

Evaluate :
/2
j ‘ sin? x dx
sin X + cos X
0
OR
2
Evaluate j (e3* +7x — 5)dx as alimit of sums.
-1

65/3/C 8



T us |
SECTION C

J97 GEIT 20 T 26 TF Jodb J97 & 6 3F & /

Question numbers 20 to 26 carry 6 marks each.

20. T STedl % F=AIA z = 5x + 2y T IATHIHU AT STEHAHHR hHIWT
x—2y <2
3x + 2y < 12
-3x+2y <3
x>0,y>0
Minimise and maximise z = 5x + 2y subject to the following constraints :
Xx—2y <2
3x + 2y < 12
-3x+2y <3
x>0,y>0

21.  IYY B: €9 YUtk H A g gEAd g (form wfaeendq) =+ € | 9m i
X OF GEIeT § O o T ol ¥t Hidl &, d X 1 JIRehdl §ed FId
ST | 39 S T AT AT T [1d HINT |
Two numbers are selected at random (without replacement) from first six
positive integers. Let X denote the larger of the two numbers obtained.

Find the probability distribution of X. Find the mean and variance of this
distribution.

22, UM A = Q x Q B, W& Q aft oy FEameli #1 dg=d @, qA Th
feanur wfspar « A W 30 gpR aidiivd B 16, (a, b), (¢, d) € A & fo@
(a,b) x (c,d) = (ac,b+ad) 8 | @

(i) =T A H dc@Heh 934 JTd hIFVT |
(i) A % SYGHAVIY IId MG hiw, 37d: @Il (5, 3) Qe (%,4) ED
ohn ffEu |

AYAT
65/3/C 9 P.T.O.



23.

24.

65/3/C

HH e &6 £: W — W,
n-1, Ife n fowm 2
f(n) =
n+1, Zlﬁn'{:l'q%
g gieTiyd 8 | guiise foh £ SYcshavfia B | £ 1 SYcshH T1d ShiIfSTT | Igf W
TOE Ul TS 1 G |
Let A = Q x Q, where Q 1s the set of all rational numbers, and =

be a binary operation on A defined by (a, b) * (¢, d) = (ac, b + ad) for
(a, b), (¢, d) € A. Then find

1) The identity element of x in A.

(i1))  Invertible elements of A, and hence write the inverse of elements

1
(5, 3) and [5, 4).

OR
Let f: W — W be defined as
n-1, ifnisodd
f(n) =
n+1, ifniseven

Show that f is invertible and find the inverse of f. Here, W is the set of all
whole numbers.

Thl y=5-x2 AAMy = |x — 1| g UReg &F HI A@ gHI ST qq
TS o YA ¥ 9 & o1 &% AT hifrg |

Sketch the region bounded by the curves y =5 —-x2 and y = |x —1|and

find its area using integration.

B f(x) = sin® x — cos x, x € [0, n] % U I=aw 9+ 9 e f=an

1A hITrT, |

Find the absolute maximum and absolute minimum values of the
function f given by f(x) = sin? x — cos x, x € [0, n].

10



25.

26.

65/3/C

UL RCCIE
?=/i\+3\+ll;+k(/i\—3\+l/;)
?:43\+21/;+11(2/i\ —3\+31/;)F|1=I?|Fﬁ?1§|

T @13 I At FH Aol qHAA H FHIHET i AT HINT |

Show that the lines :
- A A A A A A
r =i+j+k+A(i-j+k)
N A A A A A
r =4j+2k+n(2i — j + 3k) are coplanar.

Also, find the equation of the plane containing these lines.
FghA GHR x2dy = (2xy + y2) dx 1 fafsrse g 310 hifSe, fear 2 &
y=13dx =1.

AT

FThA GHIHT (1+x2)% = (emtan X _y) 1 fafime a1 s ifr, R
gfhy=1289x=0% |
Find the particular solution of the differential equation
x2dy = (2xy + y?) dx, given that y = 1 when x = 1.
OR

Find the particular solution of the differential equation

-1
1 +x2) % = (e™' "X _ y) given that y = 1 when x = 0.
X

11
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N

General Instructions :

1. The Marking Scheme provides general guidelines to reduce subjectivity in the marking. The
answers given in the Marking Scheme are suggestive answers. The content is thus indicative.
Ifa 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 weightage.

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
Scheme should be strictly adhered to and religiously followed.

3. Alternative methods are accepted. Proportional marks are to be awarded.

4.  Inquestion(s) on differential equations, constant of integration has to be written.

5. Ifacandidate has attempted an extra question, marks obtained in the question attempted
first should be retained and the other answer should be scored out.

6. A full scale of marks - 0 to 100 has to be used. Please do not hesitate to award full
marks if the answer deserves it.

7.  Separate Marking Scheme for all the three sets has been given.
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QUESTION PAPER CODE 65/1/C
EXPECTED ANSWERS/VALUE POINTS
SECTION -A

—_— —

a xb = —171+13j+7k,

le?‘:\/ﬁ

— 5
cos = % 0=
o]
d= |20 "Pl distance = —
o]
e™ sin 2x
dy _ v
= mx’— = —
Y dx X
1 2 .
dy + y =— , Integrating factor =log x
dx xlogx X

SECTION - B
9 8 8
A= (8 9 8
8 8 9
9 8§ 8 4 -8 -8 5 0 0
A—4A-51 =18 9 8| +|-8 -4 -8|+]0 -5 0|=0
8 8 9 8 -8 —4 0 0 -5

A?—4A-51=0 = A" = % (A —41)

Marks

t+lam

Y+am

Y+am

1m

Y+am

Y+am

1% m

1m

1m



1 22] [40 0
A‘:%212—040=
22 1] [0 0 4
OR
20 -1] [1 00
s 1 0[=[010laA
o1 3| |00

0 0 3 -1 1
1 0|=|-15 6 -5|A
0 1 5 -2 2
3 -1 1
Al = |-15 6 -5
5 -2 2

x+2 x+6 x-1
x+6 x-1 x+2| =0
x—-1 x+2 x+6

C, —C +C,+C

3x+7 x+6 x-1
3x+7 x-1 x+2| =0
3x+7 x+2 x+6

R, >R,-R,, R, > R, -R,

3x+7 x+6 x-1

1 -7 3 1=0
1 -4
(3x+7)(-37) = 0 = x = ‘77

Yam

1m

2m

1m

1m

2m

1m



0

sin X +cos X

R
dx = 21 = [———dx
OSIHX-I-COSX

s 2
Sl X

21 =
2tan—+1—tan2%
0 1 X
Il =—-|————dt, wheretan— =t
'([(t—l)z—( 2)2 2
S I -1-42[]
22 ||
Pl g | 152
W2 P2
OR

L C—

(63" +7x —5) dx hereh= 3

n

= limh[f (~1)+f(~1+h)+ .o ]

h—>0

= fimh [ (€2 =12)+ (€™ +7h-12)+ o+ > 4 7 (0 =1)h =12

h—0

= limh ;e’3(l+e3h +e™ ot e3(“’1)h)+ 7h (1+2+3+....n_—1)—12 nh]

h—0

= limh

h—>0

_le-1) e e

+ 3
3 2 e

1m

1% m

1m

vom

vam

1m

1m

1m

vam



11.

X t 2
'[x4+x2—2 Crt-2  (+2)-1) N

Let E, : two headed coin is chosen
E, : unbiased coin is chosen

A : All 5 tosses are heads

P(El) =

(-]
A S ) v e

(E/j lzg

OR

Let the coin is tossed n times

80
1-P(0) > —
© 100

L) (3g) ()

1% m

1% m

1m

vom

2m

vom

1m

1% m



12.

13.

—_

BA = i+(x-1)j+4k,CA=1-3k, DA3i+3j-2k

R —

BA, CA, DA |=0

1 x-1 4

1 0 -3/=0

3 3 =2
x=4

r o= (4i+2j'+2f<)+x (2f+33'+6f<) a+Ab
Let L be the foot of perpendicular

Position vector of Lis (20 + 4) i+ (3A +2) j+ (6A +2) k
PL=(21+3)i+3%j+(6 - 1)k

PL -b = 2(24+3)+3 (34)+6(61—1) =0

‘ﬁ‘ = x/Eunits

Yam

1m

1m

1% m

1m

1m

vom

1m

Yam

Yam

1m

1m



14.

sin” (1-x) —2sin'x :g

(l—x) = sin (g+2sinli Im
1-x = cos(2sin’1x) Im
l-x =1-2% 1m
1
= X:O,E 1/2+1/2m
x= 7 is rejecte
OR
17
=2sin'= — tan' —
L.H.S 31
= 2tan' = tanlg—71 Im
_ tan"! 4 17
=tan — t i 1m
24 17
_ 1| 7 31
= tan 1 ﬁll 'm
7 31
—tan (B2
625) 4 I'm



15.

16.

y=¢e™ cos bx

Y= ae™ cosbx—be™sinbx
y=ay— be"sinbx

y,= ay,— b [ae™ sinbx + b €™ cos bx]
y,=ay,— a be™ sinbx—b2 e™cosbx
y=ay—a@y-y)-by

y2—2ayl+(a2+b2)y=0

Let u = x*,v=x", W:yx’d_u d_V d_W:O
dx dx dx

du = X" (l+10gx)

dx

d_W = yx (i . ﬂ"‘log}’j
y dx

ﬂ L x* (l+logx)+yxy’1+yX logy
dx x¥ log x +x y*™'

1 m

1 m

1m

1m

vam

1m

1m

1m

vom



17.

18.

19.

— =a [sinZt (— 2sin 2 t) + (l + cos 2 t) (200s 2 t)]

— =D [2sin2tc0s2t—25in2t(l—c0s2t)]

dy b [25in2tc052t—2sin2t(l—c052t)]

dx a [sint (= 2sin2t)+(1+cos2t)(2cos2t)]

4bcos3tsint E

" 4acos3tcost a

b

b
tant = — x 1 =
2

X+3
*d
J‘(x+5)3 © &
1 2
_ Xd
I(Hs)z (x+s)

(x+5) (x+5) (x+5)
_ +c
B (x+5)2
FM T
x (30 12 70) (25 5450
y |40 15 55| [100| = |5250

35 20 75) (50 6625

N

Funds collected by school x : ¥ 5450, schooly= ¥ 5250

school z = T 6625
Total collected funds =T 17325

For writing any value

1m

1m

1m

1m

1m

vom

2m

vam

1% m

1 m
Yam

1m



SECTION-C

20. (@) Let (e, €") be the identity element in A
(a,b)* (e, €') = (a,b) = (e, €') *(a, b)
(ae,b+ac’) = (a,b)

ae =a > e=1 ) )
, , = identity : (1, 0)
b+ae’ =b = ¢e'=0

(i) Let (x,y) isinverse of (a, b) € A
(a,b)*(x,y) = (1,0) = (x,y) * (a,b)
(ax,btay) = (1,0)
ax =1 = x=l

a

btay =0 = y=—
a

63

Inverse of (%,4} = (2,-8)

Inverse of (5, 3)

OR

One —One : - Case I : when x and y are even

fx) = f(y) = x+1 =

Case Il : when x and y are odd

fx) = f(y) = x-1

= inverse of (a,

(i

ytl = x=y

y-1 = x=y

Case III : one of them is even and one of them is odd

fx)#f(y) = x+t1l#y-1 = x#y

10

2% m

2% m

Yam

Yam

2% m



Onto:Lety eW
f(y—1) = y ifyisodd
f(y+1) =y ifyiseven

So V y € W, there exist some element in domain of f

= fisinvertible

x+1, xis even

£ (x) = {x—l, x is odd

21. Figure

¥ o - For finding (— 1, 0) , (1, 0) (2, 0)
= @fﬂ)j\ U0 (0

N

\\,;j\ Area = TVS—Xz dx — j—(x—l) dx — i(x—l) dx

1

X x | (x—l)2 1 (x—l)2 ’
=|= V5-x>+ =sin" = | + -
\/g -1 2 -1 2 1
= 1+§ sm’li + 1+g sm’IL —l><4——><1
2 5 2 5
= g Smili +Sin71L _l .
2 3 3 2 $q. units

22, x*dy=Q2xy+y?)dx

g_2xy+y2

dx x>

y =vx = —y=V+ ﬁ
X dx

11

2¥%2m

1m

1m

1% m

1% m

1% m

vam

Yom

1m



1 1
V+X d—V=2V+V2 = J. 5 dVZJ.—dX
X Vi+v X
v
= log | ——| =logx+logc
v+1
= log b4 = logex = Y- oex
y+Xx y+Xx
=1, y=1= C—l
x=1,y >

x*+xy—-2y =0

OR

Given differential equation can be written as

m tan "'x

dy 1 e
_+ —
dx 1+x° 1+x?

Integrating factor is e *

m tan"'x

€

-1
1 5 . etan X dX
+ X

Solutionis y - €™ * = j

= ye™ ¥ = _[e“‘””‘dt , wheretan'x =t

1
e(m+l)t e(m+l)tan X

= = +c
m+1 m+1

y=1,x=0 = c=

m+1
y etan*‘X B e(m+1)tan'lx N m
m+1 m+1

12

2m

1m

1m

Yam

1m

1m

1% m

1m

1m

vam



23.

24.

25.

f(x) = sin’x — cos X

f' (x)=sinx(2cosx+ 1)

£ (X)=0 = sinx= 0 and 2cosx+1=0 = x=0,2§,n

£(0) = -1, f(%t} =

%, £(n)=1

Absolute maximum value is Z

Absolute minimum value is — 1

Two lines ;=g;+k‘t: andr=g+p‘tz are coplanar
£ ) ) - o
Here (—f+33'+f<)-[(f—}'+12)x(2f—j+3f<)J =0

Equation of plane is
[F—a)boxbz) = 0
[F_(njﬂ;ﬂ Ji-j8) < Liziesi] = o0
¢ [2i-j+k)+ 2= 0
Correct graph of three lines

correct shading of feasible region

13

I m

2am

1% m

Yam

Yam

1m

2m

1m

2m

1X3m

I m



26.  x: 2
1

P(X)Z E

2

x.P(x): s

4

x*P(x): 5

Mean = Zx -P(x) =

18
15

70 14

15 3

12
15

48
15

Variance = Y x* P(x) = (Mean)® =

cosare| 0.2 ),[2, 1
vertices are 5151 )

z=5x+ 2 yis maximum

at [Z,EJ = 19 and
2 4

5 6

4 s
15 15
0 3
15 15
100 180
15 15

350 196 14

15 9 9

14

1m

1m

1m

2m

vom

vom

1m

1m



QUESTION PAPER CODE 65/2/C
EXPECTED ANSWERS/VALUE POINTS

SECTION -A
e”™ sin 2x
y _ Yy
= mX, _ = =
Y dx x
dy + ! y= 2 , Integrating factor =log x
dx xlogx X

a xb=—171+13]+7k, ZXE‘ = 507
— = 5
cosO = % , 0 = ild
| [b :
d = w , distance = —
o
SECTION -B

—_

BA = i+(x-1)j+4k,CA=1-3k, DA3i+3j-2k

R —

BA, CA, DA |=0

1 x-1 4

1 0 -3/=0

3 3 =2
x=4

15

Marks

1m

Y+tam

Y+am

t+lam

Y+am

Y+am

1% m

1m

1m

vom



r = (4f+23'+2f<)+k (2f+33'+6f<) a+Ab
Let L be the foot of perpendicular

Position vector of Lis (20 + 4) i+ (3A +2) j+ (64 +2) k
PL=(20+3)i+3%j+(6 - 1)k

PL -b = 2(24+3)+3 (34)+6(61—1) =0

‘ﬁ‘ = x/Eunits

sin” (1-x) —2sin'x :g

1-x = cos (2 sin’lx)

l-x=1-2%°
= XzO,l
2
_ L eiected
x= 7 is rejecte
OR
) 17
=2sin'= — tan' —
L.H.S 31
=2tan' = — t 217
31

16

1m

Yam

Yam

1m

1m

1m

1m

1m

Y+am

1m



10.

—tan == — t —
31
24 17
_ -1 7 31
= tan lgll
7 31
—tan ! [$22)
625) 4
9 8
A (809
8 8
9 8 8 4 -8 -8
A —4A-51=1[8 9 8| +|-8 -4 -8
8 8 9 8 -8 -4
A’-4A-51=0= A" = — (A-4])
1 2 2 4 0 0
At =101 2|20 4 ofl=1L
5 5
2 02 1 0 0 4
OR
2 0 -1 1 0 0
51 0|=l010A
01 3 00 1

Using elementary row operations to reach at

1 00 3 -1 1
01 0|=|-15 6 -5|A
0 0 1 5 =2 2

17

+10 -5 0]=0

1m

1m

1m

1% m

1m

1m

Yam

1m

2m



11.

12.

Al = |-15 6 -5

x+2 x+6 x-1
x+6 x-1 x+2| =0
x—-1 x+2 x+6

C,—>C +C,+C,

3x+7 x+6 x-1
3x+7 x-1 x+2| =0
3x+7 x+2 x+6

R,—->R,-R,, R; > R, -R|

3x+7 x+6 x-1

1 -7 3 |=0
1 -4 7
~7
(Bx+7)(-37) =0 = x = 5
2 A
R R N S Q[ SN
Sin X +COS X SIn X+ COS X

0 0

a

02tan§+l—tan2y

2

I= —imdu wheretan% =t

I -1-42[]
22 Clio1ea2)

0

18

1m

1m

2m

1m

1m

1% m

1m



13.

1 142
I = — log
232 1-2
OR

(63" +7x —5) dx hereh= 3
n

L C—

= limh [f (-=1)+f(=1+h)+......... ]

h—>0

= fimh [ (€2 =12)+ (e +7h-12)+ o+ > 4 7 (0 =1)h =12

h—0

= limh ;e’3(l+e3h +e™ 4. +e3(“")h)+ 7h (1+2+3+....n—1)—12 nh]

h—0

- (e;:h_l)h , T@h)@h=h) o
h—>0 e _1
-3 9
:L_I)Jrﬁ_%:eg_l_g
3 2 3¢ 2
2
X
'[x4+x2—2 dx
x’ t t
= = h 2:
'[x4+x2—2 Crt-2  (+2)-1) N t

2 1
3(t+2) ’ 3(t-1)

19

vom

vom

1m

1m

1m

vam

1% m

1% m

1m



14. Let E, : two headed coin is chosen
E, : unbiased coin is chosen

A : All 5 tosses are heads v,m

e e 4 r{sg )1 #(36) - .

(- el
A e e

(E/) T4 1 :g Im

OR

Let the coin is tossed n times

80
P (0) <% v,m
n 0
a3 (3) <5 B
2 2 5
(lJ < l = n=>3 1m
2 5
X+3
e* dx
3. J‘(x+5)
1 2
- e* dx
I(Hs)z (x+5) Im

20



16.

17.

(x+5) (crs)
oy g oo Ty oo
_ (xixs)z +c

FM T

x (30 12 70) (25 5450
y |40 15 55||100| = | 5250
z \35 20 75) 50 6625

Funds collected by school x : ¥ 5450, schooly= ¥ 5250
school z = ¥ 6625
Total collected funds =3 17325

For writing any value

y=¢e"™ cos bx

Y= ae™ cosbx—be™sinbx
y=ay— be"sinbx

y,= ay,— b [ae™ sinbx + b €™ cos bx]
y,=ay,— a be™ sinbx—b2 e™cosbx
y,= ayl—a(ay—yl)—bzy

y2—2ayl+(a2+b2)y=0

21

Yam

2m

Yam

1% m

vam

1m

1 m

I m

1m

1m



19.

20.

Letu = x*,v=x’, w=y*", — 4+ — + — =0 !
Y dx dx dx /m
j_u = x* (l+10gx) 1m
X
dv s [y dy
— = = + — logx
dx (x dx 8 I'm
dw x dy
— =y |— - —+lo
dx y (y dx g}’j Im
dy X" (l+log X)+ yx' ' +y*logy
- = — 1
dx x’ logx +x y* /2m
cell_)t( =a [sinZt (—2sin2t)+(l+ c0s2t)(200s2t)] 1m
dy : :
E:b[2s1n2tc0s2t—2s1n2t(l—c0s2t)] 1m
ﬂ b [25in2tcosZt—2sin2t(l—cosZt)]
dx a [sint(-2sin2t)+(1+cos2t)(2cos2t)] I'm
4bcos3tsint b b b
= =— tant = — x 1 = — 1m
4acos3tcost a 2 a
SECTION -C
f(x) = sin’x — cos x
f' (X)=sinx(2cosx+ 1) I m
£ (x)=0 = sinx= 0 and 2cosx+1=0 — x=0,2§,n 2%m

22



f(0)=—l,f(23—nJ=§,f(n)=l 1% m

4
. .5
Absolute maximum value is Z Z311!
Absolute minimum value is — 1 Yom

21. Two lines ;=a+kaandr=g+ulg are coplanar

if (a,—a,)-[o;xb,) = 0 I'm
Here (-1 +3j+ k) |[i-j+k)x(2i-j+3%) = 0 2m
Equation ofplanc is

(F—E{)-(EXQF 0 I'm

[F_(njﬂ;ﬂ Ji-j&) < Liziesi] = o

—

¢ (2i-j+k)+2=0 2m

22. () Let (e, €") be the identity element in A
(a,b)* (e, €') = (a,b) = (e, €') *(a, b)
(ae,b+ac’) = (a,b)

ac=a e=1 = identit (l 0)
identity : (1, 1
b+ae' =b = ¢e'=0 Y 27%m

(i) Let (x,y) isinverse of (a, b) € A

(a,b) *(x,y) = (1,0) = (x,y) * (a,b)

(ax,btay) = (1,0)

23



One —One : - Case I : when x and y are even

fx) = f(y) = x+1

ax

:1:>le
a

b+ay =0 > y=—

Inverse of (5, 3)

a

[

1

5

= inverse of (a, b)= [l , _—bj

Inverse of (%,4} = (2,-8)

Case Il : when x and y are odd

fx) = f(y) = x-1

OR

a a

=y+l = x=y

=y-l = x=y

Case III : one of them is even and one of them is odd

fx)#f(y) = x+t1#y-1 = x#y

Onto:Lety e W

f(y—1) = y ifyisodd

f(y+1) =y ifyiseven

So V y € W, there exist some element in domain of f

= fisinvertible

£ (x)

|

x—1, x1is odd

x+1, xis even

24

2% m

Yam

Yam

2% m

2¥%2m

1m



23.

24.

Figure

For finding (— 1, 0) , (1, 0) (2, 0)

1
j_E sq. units

N
\ P \f*
¥ gD °\ BIOM
L
x*dy = (2 xy +y?) dx

dy _ 2xy +y’
dx
X dx
5 1 1
V+x — =2v+v = J. 5 dVZJ.—dX
Vi+v X
= log = logx +logc
I =1 Y -
= log = logex = = CX
y+X

x=1,y=1 = ¢c=—~

1
2

x*+xy—-2y =10

25

1m

1% m

2 1 2
\ Area = N5-x?dx - |—(x-1) dx - x—1) dx 1% m
3
-1 -1 -1

1% m

vom

Yam

1m

2m

1m

1m

Yam



25.

OR

Given differential equation can be written as

m tan "'x

ﬂ*_ 1 e
dx l+x2y 1+ x>

tan'x

Integrating factoris e

m tan'x

€

-1
e
+ X

Solutionis y - €™ * = j

= ye™ ¥ = Je““””dt , wheretan'x =t

e(erl)t e(m+1)tan'lx
= = +c
m+1 m+1

y=1,x=0 = c=

m+1
etan"x B e(m+1)tan'lx m
Y m+1 m+1
X 2 3 4
P ) 1 2 3
®): 15 15 15
v, L6 m
x-PO): 33 15 15
2 4 18 48
x*P(x): E E E
Mean:Zx-P(x): %:%
Variance = sz P(x) = (Mean)® = %

26

20
15

100
15

196

9

14

9

30
15

180
15

1m

1m

1% m

1m

1m

vom

1m

2m

vom

vam

1m

1m



Correct graph of'three lines 1x3 m

correct shading of feasible region I m
(o 3) (315
vertices are 5154 )
7 3
U ) 250
2.2)e0 m

3
rninimumat[oa—JZ-” 1m

27



QUESTION PAPER CODE 65/3/C
EXPECTED ANSWERS/VALUE POINTS

SECTION - A
d = u , distance = —

o
a xb = —171+13]+7k, ZXE‘ = 507

cosezi 9:2_n
DI

dy 1

2 .
y =— , Integrating factor =log x
dx xlogx X

e™ sin 2x

_ a _y
y o= dx X

SECTION -B

d—)t( =a [sinZt (—2sin2t)+(l+ c0s2t)(200s2t)]
a
dy : :
@ =b [2s1n2tc0s2t—251n2t(l—cos2t)]

dy b [25in2tc052t—2sin2t(l—c052t)]

dx a [sint (—2sin2t)+(1+cos2t)(2cos2t)]

4bcos3tsint b b
= =—tant = — x 1 =
4acos3tcost a 2

b

28

Marks

Yo+ Vam

Vtlam

Yo+ Vam

Yo+ Vam

1m

Yo+ Vam

1m

1m

1m

1m



X+3
*d
J‘(x+5)3 :
J‘ ! — 2 e* dx 1m
(x+5)2 (x+5)3
1 . 2 N
J‘(X+5)2 e dx — J‘(X+—5)3 e* dx vm
1 2 2
— X X d _ - X d
(x+5F © *I(Hsy © o I(x+s)3 © 2m
- ¢’ +C !
B (x+5)2 2m
FM T
x (30 12 70 25 5450
y |40 15 55||100| = | 5250 1% m

z \35 20 75) 50 6625

Funds collected by school x : ¥ 5450, schooly= ¥ 5250

school z = ¥ 6625 I m
Total collected funds =3 17325 2m
For writing any value I m
BA = i+(x—1)j+4k,CA=i-3k, DA3i+3j-2k 1%2m
BA, CA, DA [= 0 I'm
I x-1 4
1 -3/ =0 lm
3 -2
x=4 Y2m

29



11.

12.

r = (4f+23'+2f<)+k (2f+33'+6f<) a+Ab

Let L be the foot of perpendicular

Position vector of Lis (20 + 4) i+ (3A +2) j+ (6A +2) k
PL=(20+3)i+3%j+(6 - 1)k

—_— —

PL -b = 2(20+3)+3 (3%)+6(6A—1) =0

1-x = cos (2 sin’lx)

l-x=1-2%°
= XzO,l
2
_ L etected
x= 7 is rejecte
OR
) 17
=2sin'= — tan' —
L.H.S 31
= 2tan' = tn’IH
31

30

1m

Yam

Yam

1m

1m

1m

1m

1m

Y+am

1m



13.

14.

y=¢e™ cos bx

Y= ae™ cosbx—be™sinbx
y=ay— be"sinbx

y,= ay,—b[ae™ sinbx + b €™ cos bx]
y,=ay,— a be™ sinbx—b2 e™cosbx
y=ay,—a@y-y)-by

y2—2ayl+(a2+b2)y=0

Let u = XX’V:Xy’ W = X’ d_u
dx

du _ x* (1+log x)

dx

31

1m

1m

1 m

1 m

1m

1m

Yam

1m



15.

dw _ (X Ay
dx Y y dx 8y

dy (X7 (l+logx)+yxy’1+yx logy
dx x’ logx +x y*'

o O o0
O 0 o0

OR

1 00 3 -1 1
01 0|=|-15 6 -5|A
0 0 1 5 =2 2

32

1m

1m

Yam

1% m

1m

1m

Yam

1m

2m



16.

17.

Al = |-15 6 -5

x+2 x+6 x-1
x+6 x-1 x+2| =0
x—-1 x+2 x+6

C,—>C +C,+C,

3x+7 x+6 x-1
3x+7 x-1 x+2| =0
3x+7 x+2 x+6

R,—->R,-R,, R; > R, -R|

3x+7 x+6 x-1

1 -7 3 |=0
1 -4 7
~7
(Bx+7)(-37) =0 = x = 5
2 A
R R N S Q[ SN
Sin X +COS X SIn X+ COS X

0 0

a

02tan§+l—tan2y

2

I= —imdu wheretan% =t

I -1-42[]
22 Clio1ea2)

0

33

1m

1m

2m

1m

1m

1% m

1m



18.

1 142
I = — log
232 1-2
OR

(63" +7x —5) dx hereh= 3
n

L C—

= limh [f (-=1)+f(=1+h)+......... ]

h—>0

= fimh [ (€2 =12)+ (e +7h-12)+ o+ > 4 7 (0 =1)h =12

h—0

= limh ;e’3(l+e3h +e™ 4. +e3(“")h)+ 7h (1+2+3+....n—1)—12 nh]

h—0

- (e;:h_l)h , T@h)@h=h) o
h—>0 e _1
-3 9
:L_I)Jrﬁ_%zeg_l_g
3 2 3¢ 2
XZ
J.)(4+xz—2 dx
x’ t t
'[x4+x2—2 Crt-2  (+2)-1) N t

2 1
+

34

vom

vom

1m

1m

1m

vam

1% m

1% m

1m



19.

20.

Let E, : two headed coin is chosen

E. : unbiased coin is chosen

2

A : All 5 tosses are heads

P(E,) = % P(E,) = % p(%lj _ 1 P(%J _ 3%
P(%)

*(4) =

(E/ j 1. 4 1

OR

Let the coin is tossed n times

80
1P0>—
0) 100

1
PO) < ¢

x> dy = (2 xy +y?) dx

dy 2xy+y2

dx x>

=) (5%, « vie)

SECTION-C

35

")

vam

2m

vam

1m

1% m

vam

1m

1m

Yam



dy dv

y=VX => — = V+X —
dx dx
1 1
V+X d—V=2V+V2 = J. 5 dVZJ.—dX
dx V i+ v X
%
= log|—— | = logx+logc
v+1
= log b4 = logex = Y- oex
y+X y+X
=1, y=1 = C—l
x=1,y >

x*+xy—-2y =10

OR

Given differential equation can be written as

1 m tan "'x

€

&,

dx 1+x 1+x?

Integrating factor is e *

-1
. . tan"'x emtfﬂl * tan"'x
Solutionis y - € = e e dx
+ X

1

= ye™ ¥ = J e™dt | where tan”x =t

1
e(m+l)t e(m+l)tan X

= = +c
m+1 m+1

y=1x=0 = ¢c=

m+1
y etan*‘X _ e(m+1)tan'lx m
m+1 m+1

36

1m

2m

1m

1m

Yam

1m

1m

1% m

1m

1m

vam



21.

22.

23.

f(x) = sin’x — cos X

f' (x)=sinx(2cosx+ 1)

£ (X)=0 = sinx= 0 and 2cosx+1=0 = x=0,2§,n

£(0) = -1, f(%t} _ 3 f(n)=1

3
4

Absolute maximum value is Z

Absolute minimum value is — 1

X 2 3 4 5 6
P(x)- 1 2 3 4 S
() 15 15 15 15 15
P () 2 6 12 20 30
X P(): 15 15 15 15 15
2P (x) - 4 18 48 100 180
XP): 15 15 15 15 15
70 14

Mean = P(xX)=2 —=—
2xPM= o=

Variance = sz P(x) = (Mean)’ = % — % = %

Twolines r =a, + b, andr=a, +p b, arecoplanar
i o) forb2) = 0
Here (7 +3j+ k)i -j+k)x(2i-j+3%) = 0
Equation ofplane is

[F—a)-brxb:) - 0

37

I m

2am

1% m

Yam

Yam

1m

2m

Yam

Yam

1m

1m

1m

2m

1m



F—(f+3’+12)} i-ieR) < @izjesk)] =0

—

¢ (2i-j+k)+ 2= 0

24, Correct graph of'three lines

correct shading of feasible region

(03] (215
vertices are 51571 )

25. () Let (e, €") be the identity element in A
(a,b) * (e, €') = (a,b) = (e, €') *(a, b)

(ae,b+ac’) = (a,b)

ac =a > e=1

= identity : (1,0
b+ae =b :e’:O} entty ( )

(i) Let (x,y) isinverse of (a, b) € A

(a,b)*(x,y) = (1,0) = (x,y) *(a,b)
(ax,btay) = (1,0)

38

2m

1X3m

I m

1m

1m

2% m



One —One : - Case I : when x and y are even

fx) = f(y) = x+1

ax

:1:>le
a

b+ay =0 > y=—

Inverse of (5, 3)

a

[

1

5

= inverse of (a, b)= [l , _—bj

Inverse of (%,4} = (2,-8)

Case Il : when x and y are odd

fx) = f(y) = x-1

OR

a a

=y+l = x=y

=y-l = x=y

Case III : one of them is even and one of them is odd

fx)#f(y) = x+t1#y-1 = x#y

Onto:Lety e W

f(y—1) = y ifyisodd

f(y+1) =y ifyiseven

So V y € W, there exist some element in domain of f

= fisinvertible

£ (x)

|

x—1, x1is odd

x+1, xis even

39

2% m

Yam

Yam

2% m

2¥%2m

1m



26. N Figure

For finding (— 1, 0) , (1, 0) (2, 0)
\

L &N)‘\ BIOM
Area-jVSxdx—j xl X—IXI

40

1m

1% m

1% m

1% m

vom



