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Candidates must write the Code on the
title page of the answer-book.
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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
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(i) YIS F A 1% 59 Jo7-97 F 26 Jo7 & |

(ii)) ©US 3 F I 1 - 6 TF 37 TY-IN T J97 § 3N &% J97 & [o7g

1 3% [FgiRa 8 |

(v) TGIET FIHT-19 TF FI-FTH 1 JPR & J97 & K J9% J97 & @
4 37% 79T & |

W) GUE G FYH 20 - 26 T JH-IHII JHR & J97 & 3K I9% 97 & fow
6 37%F [FYMT & |

(vi) IR TG IREY T4 & G FHIT 97 HT HHTH S99 71T |

General Instructions :

(i) All questions are compulsory.
(it)  Please check that this question paper contains 26 questions.

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

1 mark each.

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

4 marks each.

(v) Questions 20 - 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.
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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,,, SEF @59 a; = % sin jx gHT 9e &, &1 399 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<)=4ﬁaﬁsm6ﬁﬁm |
Find the distance of a point (2, 5, — 3) from the plane
— N N N
r.6i-3j +2k)=4.
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Qs d
SECTION B

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

Question numbers 7 to 19 carry 4 marks each.

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 WM 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.
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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 39 @1 W ST T OF <hl AFTS J1d shitolg |
A line passing through the point A with position vector

RN A A A e 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=—
FAuaT
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 fo5 A2 — 4A — 51 = O, Bora®q A™!
2 2 1
o s17a hifS |
Far
2 0 -1
e A=|5 1 0 | B, o IR uite AlhameT &1 T30 ek Al I
0 1 3
%lit_ﬂQI
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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

A J1d hIT

/2

. 2
Sin™ X
X gk
Sln X + CoS X
0

AT

2
I hl T o €9 | J- @ +7x —5)dx I HH Fd shifNT |
-1
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Evaluate :
/2

sin? x
—dx
sin X + cos X

0

OR
2

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

-1

15. 'ﬂﬁx:asinZt(l+cos2t)?'[9ﬂy=bcos2t(1—cosZt)%,?ﬁt:%‘T{ d_y

dx
I hIfST |

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

T
4
16. UM HTd I :
" (x +3)e*
J x+5)3
Evaluate :
" (x +3)e*®
J x+5)3
17. o faeme™ X, Y 9o Z o difedi i "grar & fou % whta e & fau
T Al A & 88 S=at g1 QA =shd ST § SE1C 0 g1 U, <emgdl ad
fgei s 9 8, S @ e 1 god A T 25, 100 991 T 50 7 |
Fr=r aferent dt ® S=h 18 |t i e i @

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 |
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18.

19.

Get More Learning Materials Here : &

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
Article
Hand-held fans 30 40
Mats 12 15
Toys 70 55

35

20

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.

ﬂﬁy:eax.cosbx%,?ﬁ%@ﬁﬁﬁﬁﬁﬁ

2
4y _ 2a3—+(a +b?)y=0

dx

If y = e®*. cos bx, then prove that

2
Y 22 @+ by 0

dx

Ife xX +xy+y—ab?‘ﬁ WWI

If x* + x¥ + y* = aP, then find dy
X
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T us |
SECTION C

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

Question numbers 20 to 26 carry 6 marks each.

20. 3ahd THIHWT x2dy = (2xy + y?) dx &1 fal¥re g1 3a shiftoe, faam 8 T
y=13dx = 1.

ST
ITIehed GHIRT (1+x2)% = (emtaﬂ_lx—y)wﬁlﬁwsﬁaﬁ‘oﬁﬁﬁ,ﬁm
efpy=1899x=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
>

—y), given that y = 1 when x = 0.

21. oM f(x) = sin? x — cos x, x € [0, n] o FRUS I=aw A 9 oy fFaw 9=

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].

22, ey fob WU -

—> A A A ALA A
r =i+j+k+Ar(i-j+k)

T =45+ 2k+n @i - +3k) oHdeha ¥ |
T I3 ohl ITAfase A ITd U ohl THIR Wt 31 hIfY |

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.
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23. UFT A = Q x Q ®, W&l Q aft ufmy wewsh &1 dg=y 7, d°1 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 ¥ qcaueh 3199d 1A HIT |
Gi) A % qpauiE seEe i Hiw, o el (5, 3) @ (%,4} *
A AR |
AYAT
A A o6 £: W > W,
n-—1, ?Tf?'i n foem %
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) * (¢, 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 (E, 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.

24, TRl y=,5-x2 AMy = |x — 1| g Ufelg &F & ARG R LT qeM
FHTRTH h ST § 38 &7 1 &9%al Aq1d T |

Sketch the region bounded by the curves y =5 — x2 and y=|x-1|and
find its area using integration.
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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. = sraqyl & F=ria z=5x+2ywzﬁ?ﬂ:ﬁw39ﬂ ferehateRtor IS :
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
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QUESTION PAPER CODE 65/2/C
EXPECTED ANSWERS/VALUE POINTS

SECTION -A
Marks
1. e™ sin 2x I'm
d
2 y=mx=2 Yi+Y%m
dy + ! 2 Integrating factor =log x
. =—, = 1 1
3. dx xlogxy X SHatne s At m
4. axb=—17i+13j+7k, Z><1?‘=\/507 Votlam
— — 5
5. cos® = %,9=?ﬂ Yo+ Ym
a
_|la-n-p . B
6. d = W , distance = — 2+%m
SECTION -B
7. BA = i+(x-1)j+4k,CA=1-3k, DA3i+3j-2k Iam
BA, CA, DA |=0 Im
1 x-1 4
1 0 -3/=0 1
m
3 3 =2
x=4 Yam
15
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8. = (ai+zi+2k)+n Ri+3j+6k)a+nb I'm
Let L be the foot of perpendicular
Position vector of L is (2% + 4)I + (3k + 2)3’+ (6k + 2) k /2m
PL=(2x+3)i + 3% j+(61 - 1)k Yim

PL -b = 2(24+3)+3 (34)+6(61—1) =0

= A =0 1m
PL =3i-k
‘E‘=\/ﬁuni‘[s 1m

9. sin”! (l—x) —2sin’1x:§

(1-x) = sin [§+2sinli 1m
1-x = cos(2sin’1x) 1m
l-x=1-2%° 1m
1
= X:O,E Y+ %m
_ L eiected
x= 7 is rejecte
OR
17
=2sin'= — tan' —
L.H.S 31
=2tan' = — t 1;—71 Im
16
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10.

Get More Learning Materials Here : &

—tan =— — t
31
24 17
_ -1 7 31
= tan 24 17
I+ —
7 31
=tan’162—5=E
25) 4
9 8
A (809
8 8
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-4I)
1 2 2 4 0 0 3 2 2
A‘:% 21 2/ -10 4 0 :%2—32
2 2 1 00 4 2 2 -3
OR
2 0 -1 1 00
51 0/=[010A
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

e rere €

1m

1m

1% m

1m

1m

vom

1m

2m
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11.

12.

Get More Learning Materials Here : &

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. —N
Sin X +COS X SIn X+ COS X

0 0

a

02tan§+l—tan2y

2

I= —imdu wheretan% =t

I U -1-42[]
22 Clio1e42)

0

18

1m

1m

2m

1m

1m

1% m

1m
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1= L lo 1+\/E 1
22 E -2 /om
OR
h 3
I(e3x+7x—5)dx here h = — vm
1 n
= %in%h[f(—l)+f(—1+h)+ ........... ]
1 -3 ~3+3h _ ~3+n-1h _ _
= limh [ (7 -12)+ (" +7h-12)+ .+ (7047 (- 1)h-12) I m
= limh[e?(+e™ +e® + .+ ")+ Th (1+2+3+..n—1)-12 nh] I'm
. [e?(e™-1)h  7(nh)(nh-h
[ ) .
e’ (e’-1) 63 e’ -1 9
2
X
s e &
J. X’ = ! = ! where x* =t 1
ext-2 0 2+t-2 (t+2)(t-1) - 172m
2 1
= 1
3(t+2) © 3(t-1) I72m
J. x dx = 2 dx+j dx
x'+x*=2 3(x>+2) 3(x*-1)
= tan™' + —lo x-1 +c
32 T2 6 R ke tm
19
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14.

15.

Get More Learning Materials Here : &

Let E, : two headed coin is chosen

E. : unbiased coin is chosen

2

A : All 5 tosses are heads

—xl

@@ §1:9

5 32

OR

Let the coin is tossed n times

80
1PO>—
0) 100

1
PO) < ¢

x+3
'[(x+5) e” dx
| 2
S oo ey O

20

vam

2m

vam

1m

1% m

vam

1m

1m

1m
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.[ ! e"dx—jL e* dx Lm

(x+5) (x+5)
1 X 2 X 2 X

=t Sy T g e 2m
eX

B @+5Y Te /Am
FM T

x (30 12 70) ( 25 5450

16. y |40 15 55||100| = | 5250 1% m

z \35 20 75)\ 50 6625

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

school z = T 6625 1
Total collected funds =T 17325 Yom
For writing any value I m

17.  y=e™cosbx

y,=ac” cosbx—be"sinbx I m
y=ay— be"sinbx I m
y,=ay,—b[ac” sinbx + b e™ cos bx] Im

y,=ay,—abe® sinbx — b’ e™ cosbx

2
y=ay-a(ay-y)-by

y-2ay+(@ +b)y=0 I'm
21
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18.

19.

20.

X*+x’+y*=a’

Letu = x*,v=x’, w=y", — 4+ — + — =0 !

Y dx dx dx /m
j—z = x* (l+10gx) 1m
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
i—f =a [sin2t (—2sin2t)+(l+ c0s2t)(2cos2t)] 1m
dy : :

E:b [2s1n2tc0s2t—2s1n2t(l—c0s2t)] 1m
ﬂ b [25in2tcos2t—25in2t(l—cos2t)]
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
f' X)=0 = sinx=0 and 2cosx+1=0 = x=0,2§,n 2Yam

22
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Absolute maximum value is Z

Absolute minimum value is — 1

21. Two lines ;=;1+X1?Iandr=g+ut72 are coplanar

i o, forb2) = 0
Here (—f+33'+f<)-[(f—}'+12)x(2f—j+3f<)] =0
Equation of plane is

[F-a ) bixe) = 0

F—(f+3’+12)} i-ieR) < @izje3k)] = 0

—

¢ (2i-j+k)+ 2= 0

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 . .
, , = 1dent1ty:(l,0)
b+ae' =b = €'=0

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

23
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1%2m
Yam

Yam

1m

2m

1m

2m

2% m
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ax:1:>x:l

a bl = inverse of (a, b)= (l,_—bj

bray =0 = y=— a a

a

1 -3 .
5" 5 /2m

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

2% m

Inverse of (5, 3)

Yam
OR
One —One : - Case I : when x and y are even
fx) =f(y) = x+l =y+1 = x=y
Case Il : when x and y are odd
f) = f(y) = x-1=y-1 = x=y
Case III : one of them is even and one of them is odd
fx)#f(y) = x+1#y-1 = x#y 22m
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 2%am
- x—1, xis odd
£ (X) = { . Im
x+1, xis even

24
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23.

24.

\
e

. Figure

For finding (— 1, 0) , (1, 0) (2, 0)

= ew\ 0 ED

\ Area—j\/S xdx—j xldx—jxl dx

1
j_E sq. units

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

dy _ 2xy+y’
dx
= VX —_V+Xﬁ
Y dx
V+Xx — =2v+v :>.[21 V—Ildx
Vi + vV X
= log = logx +logc
— y _
= log = logex = = cX
y+Xx
=1, y=1= C—l
x=1,y >
x*+xy—-2y =10
25
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1m

1% m

1% m

1% m

vom

Yom

1m

2m

1m

1m

Yam
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OR

Given differential equation can be written as

1

dy 1 emtanfx
dx 1+x° Y 1+ x> m
Integrating factor is e * Il m
. emtanflx .
Solutionis y -e™ * = .[ — - e™ dx 1%2m
1+x
= ye™ * = Ie(m+l)tdt, where tan"'x =t Im
e(m+l)t e(m+1)tan'lx
= = +c 1m
m+1 m+1
y=1,x=0 = c=
m+1
. (m+1)tan'lx
yetan X — € + m 1/2m
m+1 m+1
25.  x: 2 3 4 5 6 1m
I T T S | ,
) 15 15 15 15 15 m
L2 6w % ,
x-P(): 15 15 15 15 15 >
. 48 #1018 ,
X PX): 15 15 15 15 15 >
70 14
Mean= ) x-P(x)= —=—
Z (%) 53 Im
Variance = Y x* P(x) = (Mean) = 350196 _ 14 Im
15 9 9
26
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Correct graph of'three lines 1x3 m
correct shading of feasible region I m
(3 (315

vertices are | Vs I ECRVE

7 3

~o | 2 5 0
2.2)e0 m
z=5x+ 2 yis maximum
at [z , EJ = 19and

4

. 3

rmmmumat[anJ:?’ Im

27
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