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General Instructions :

)
(ii)
(iit)

(iv)

(v)

(vi)

65/1/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.

QB365 - Question Bank Software




QB365 - Question Bank Software

Qs A
SECTION A

T GEIT ] G 6 TF II9F G H1 1 3F & |

Question numbers 1 to 6 carry 1 mark each.

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

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

2. @femt i — e — k 3 s <t R0 e AR

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

3. Frg 25 -3)H auad r. 61 -3) +2k) =4 8 g 7@ AR |
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 ay; = e sin jx T T §, H FFE ay,
fafey |

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

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

5. ¥ farg @ ToRA aTell W13l o Hol i Tdehel HIHU 1A HIT |

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

6. T s7aha TRl 1 AHThAH TUIh HTd ShITIT, :
xlogxd—y +y=2logx
dx
Find the integrating factor for the following differential equation :

xlogxd—y +y=2logx
dx

65/1/C QB365 - QuestioA Bank Software P.T.O.




QB365 - Question Bank Software

Qus d
SECTION B

G GEIT7 G 19 T Jodb Jo7 &4 3F & /

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
Ie A=|5 1 0 |2, d@ ynftwe ufts dfpaiet & T S 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
—
W

RIUTeRT < TTuremt o TR & f= 1 x % fore g Hifm

X + 2 X+ 6 x-1
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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

9. T 1 hifST :

/2

-2
S1in- X
S X gk
S1In X + COS X
0

AYAT

2
ITHA hl €T o €9 § j e 4+ 7x — 5)dx . I HH F1d i |
-1

Evaluate :
/2

.2
Sin X
X gk
SIn X + COS X
0

OR
2

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

-1

10. 9 F1d hIfST :

2
j ) Xz dx
XT+x° -2

Evaluate :

2
j ) Xz dx
XT+x° -2
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12.

13.

14.

QB365 - Question Bank Software

10 el & g A 2 Fooh W h Qi I a2 1 S o 4 8
foah1 Argesan R 3 5 91 IST7l T | ARG W=l 9R foud e gsT @, a
TTRIRAT 1A I foh I U fiereh < QT SR f=a o |

Jrera
T =y faaes ol forat IR 3BT ST o5 wH-G-HA Tk sR o 3 6l
TRk 80% H Afeh & ?

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 i &9 6 =) o5 A4, 1, 2), BG, x, 6), C(5, 1, — 1)
1 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 afm & = 43 + 2) +2k I g A ¥ g9 TEE Tk @1, AR
b =2} +3] + 6k % wmmm 2 | forg p R fuft ofw 7 = |+ 2] 4 3k
2, 9 39 W W ST T o shl STrag 311 I |

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 & fou g« Hifse

1

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

Solve the following for x :

1y =

sin~1 (1 —x) -2 sin~

YT
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16.

17.

18.
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femm 5 -
2 sin! (§j —tan™1 (Ej =
5 31 4

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

Zlﬁy=eax.cosbx?§, ?ﬁﬁ@ﬁﬁ?%
d’y , dy >
—2a -2 + +b 0
dx2 2 dx @ )y =
If y = e2*. cos bx, then prove that
d’y _ dy 5
- 2a—2 +(a% +b?) 0
dx? dx Y=

2Tlﬁxx+xy+yx=a]°,Fﬁ j—i ﬂﬁ@ﬁm |

If x* + x¥ + y* = ab, then find g—y
x

?Jﬁ;’x=asin2t(1+cos2t)?[91Ty=bcos2t(1—cos2t)%,?ﬁt:E‘T{ dy

dx
T HIfT |

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

t=".
4

A Td hIFT

(x+3)e*

dx
(x + 5)3
Evaluate :

(x +3)e*

dx
(x +5)3
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19. o faeme™ X, Y e 7 oe difedi i "erar & fou % i o & fau
Teh Ul Td & FST8H =i gl YH:=lshd AT & SFTT T 819 9@, Fer8al ad
Rgeie o= 9d 2, 9 & J¥s &1 4o us: T 25, T 100 91 T 50 7 |
e anferent ot § Si=ft 78 WAt S T g B

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

MG o WA & IWIh |t i foshl 4 Jdeh foanerd gR1 Thiid w8 A
HIT qon Fd THHA B ft F1q HINT | STWE & FHG 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.
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T us |
SECTION C

J97 &7 20 T 26 TF JdPb J97 & 6 3F & /

Question numbers 20 to 26 carry 6 marks each.

20, UET A = Q x Q ®, W& Q aft uiwy wEwsti &1 dg=d 7, q91 TH
fgomardt @fshan « A W 38 YR 9iwivd 8 &6, (a, b), (c, d) € A & fo@
(a,b) # (c,d) = (ac,b+ad) g | I
(i) =T A H qc@dsh 934 JTd hIFWT |
(i) A % SIHAVIT Fe¥d W HINT, oFa: Fe=El (5, 3) qdT (%4} *
=geshH et |

AT
e e fos £ W > W,
n-—1, Zlﬁ n fowm %
f(n) =
n+1, ?T% n 945 S&'
R ity 3 | gy foF £ SIcshHvfid B | £ SohH FTd hifwie | Igf W
THE U Gl Wl 9= © |
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 fis invertible and find the inverse of f. Here, W is the set of all
whole numbers.
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22,

23.

24.
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Thl y=45-x2 Ay = |x — 1| G Uieg &F Wl @ gHI TEY a0
THTRTH o FAT | 39 &7 I &% 1A it |

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 T
y=13dx=1.

areren
el THTHT (1+x2)% = (emtan_lx—y)wﬁﬁm{samaﬁﬁq,ﬁm
%%Fyzl%GFq’X:O% |

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 _ v\ given that y = 1 when x = 0.
X

B f(x) = sin? x — cos x, x € [0, ] o 9 I=aw 9 9 Fuer feaw 9

1A hITTT |

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

T9IisT fo @
- A A A A A A
r =i+j+k+Ar(i-j+k)

P =454 2k+n (@21 - +3k) THaeha ¥ |

T TGT3T] ohl IATaSe 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)
- A A A A A
r =4j+2k+pn(21i — j + 3k) are coplanar.

Also, find the equation of the plane containing these lines.
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26.
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71 31adl 6 A=A z = 5x + 2y T FIAHIHT qAT FTLhAHIRTT T

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 YU H A g TeATd Argesan (fomr wfaeemam) o+t 7€ | wm <fifs
X oF GEIe U O o8 TG Sl oFth hidl 7, A X ol UTRehdl s§ed 1d
ST | 38 ST T A1 AT THLT 1A hIIT |

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.
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QUESTION PAPER CODE 65/1/C
EXPECTED ANSWERS/VALUE POINTS
SECTION -A

—_— —

a xb = —171+13j+ 7k,

ZXE‘=W

~ = )
cosO = % , 0 = “n
DN IR
d = u , distance = —
o]
e”™ sin 2x
dy _y
= mx, — = =
Y dx X
1 2 ,
ol + y=— , Integrating factor =logx
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)

0B365 - Question Bank Software
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Yo+ Vam

1m
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1 2 2 4 0 0 -3 2 2
A’I:l 212—040:12—32 .
5 5 am
2 21 0 0 4 2 2 -3
OR
2 0 -1 1 00
51 0|=(01 0]A 1
m
01 3 0 0 1
Using elementary row operations to reach at
0 0 3 -1 1
I 0|=|-15 6 -5|A )
m
0 1 5 =2 2
3 -1 1
Al =|-15 6 -5 |
m
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 lm
3x+7 x+2 x+6
R,—>R,-R,, R,—> R, -R,
3x+7 x+6 x-1
1 -7 3 1=0 'm
1 -4 7
-7
(B3x+7)(-37) = 0 = x = 5 I m

0B365 - Question Bank Software




QB365 - Question Bank Software

B 2 %
X 4x = 21 = J.;dx

[=[———
Sin X +COS X OSIHX+COSX

0
% sec’ X
2I=I " A dx
=2 _ 2 X
02tan2+1 tan /

2

I = —.:[;)Zdt, wheretan% =t

(-1 - (2

S I -1-42[]
22 i)

1 142

[ = —— log | —=
242 1-2
OR

(€3X +7x —5) dx hereh= 3
n

L C—

= imh[f (~1)+f(~1+h)+ e |

h—0

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

h—>0

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

h—>0

-3 3nh
ol (e3h )h . 7(h)(oh—h)
h—>0 e _1
_63(9_1)+§_36_eg 1_2
B 3 2 3¢ 2
4
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J' X = = ¢ where x* =t 1% m
x*+x?-2  t+t-2 (t+2)(t-1) ?

= + - 1%2m

= tan™' + = log | —|+¢
32 NS Im
11. Let E, : two headed coin is chosen
E, : unbiased coin is chosen
A : All 5 tosses are heads Yom

P(El) =

1 4 1
—,P(E =—,sz)=1,1>(zy)=—
5 (2) 5 (El E, 32 Zm

p[E P(EI)P(%j
A e )

(E/j —xl _8
A I
RTER '

5 32
OR

Let the coin is tossed n times

80
1-P 0 > — 1
0) 100 1%m
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1
P(0) < < vam
n 0
1Y (1) 1
ne [ 2 L 1
@ @ 5 "
N o1
—| <=-—=>n23 Im
5
BA = i+(x—1)j+4k,CA=i-3k, DA3i+3j-2k 1%2m
BA, CA, DA |= 0 I'm
1 x-1 4
1 0 -3|=0 'm
33 -2
x=4 Yam
o= (a1 gi+2k)+n Ri+3j+6K) a2k I'm

Let L be the foot of perpendicular

Position vector of Lis (24 + 4) i+ (3x +2) j+ (64 +2) k vm
PL = (21 +3)i+ 30 j+ (60— 1)k Yam

PL -b = 2(24+3)+3 (30)+6(61—1) =0

= A=0 Im
PL =3i-k
‘i‘=ﬂunits 1m
6
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1-x = cos (2 sin’lx)

l-x=1-2%°
= x=0,l
2
N
x= 7 is rejecte
OR
17
=2sin'= — tan' —
L.H.S 31
= 2tan' = tan’IE
31
— tan” — t ’lg
31
24 17
_ 1| 7 31
= tan 24 17
I+ —
7 31
= tan”' 25)_ 2
625 4
7

0B365 - Question Bank Software

1m

1m

1m

i+ Vam

1m

1m

1m

1m



15.

16.

QB365 - Question Bank Software

y=¢e"™ cos bx

Y= ae™ cosbx—be*sinbx
y=ay— be"sinbx
y,=ay,—b[ac™ sinbx + b e cos bx]
y,=ay,—abe® sinbx —b’ €™ cos b x
y=ay,—a@y-y)-b'y

y-2ay+(@ +b)y=0

X+ x7 4y = a®

X y X du dV dW
Sk AF

Letu =x",v=x’, w=y', — + — + — =0
dx dx dx

Il
>
—~~
[
+
<}

[0}
>
S

gzxy [z+d—ylong
x d

X

dw _ (i | d_yHogyJ
y dx

dy (X7 (l+logx)+yxy’1+yX logy
x’ logx +x y*'
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18.

19.
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d—)t( =a [sin2t (—2sin2t)+(l+ c0s2t)(2cos2t)]
a

dy : :

@ =b [2s1n2tc0s2t—2s1n 2t(1—c0s2t)]

dy b [25in2tcos2t—25in2t(l—cos2t)]

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

_ 4bcos3tsint :E fan t — E “ 1= E
4acos3tcost a 2
X+3
*d
'[(x+5)3 ©
1 2
_ * d
J(Hs)z (x+s) =

(x+5) (x+5) (x+5)
N (x+5)2 e
FM T

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

S WD

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

For writing any value

0B365 - Question Bank Software
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SECTION-C

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

ac =a =>e=1

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

ax =1 :>le

a bl = inverse of (a, b)= (l,——b) 2% m
b+ay =0 = y=— a 4
a
Inverse of (5, 3) = [%, _?3} v,m

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

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
fx) = 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 2%2m

10
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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—l, x is odd

x+1, xis even

21. Figure

¥ 4 L,y For finding (-1, 0), (1, 0)(2, 0)
- o) C\ U0 (A0

N

\\;\{\ Area = j\/S—xz dx — j—(x—l) dx — j(x—l) dx

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

ﬂ_2xy+y2

dx x>

y =vx = —y=V+ ﬁ
X dx

11
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1 1
v+ X d—V:2V+V2 = .[ 5 dV=I—dx
X ViV X
v
= log |——| = logx +logc
v+1
= log Y = logex = Y- oex
y+Xx y+Xx

1
x=1,y=1 = CZE

x*+xy—-2y =10

OR

Given differential equation can be written as

m tan 'x

dy 1 e
_+ —
dx 1+x° 1+x?

Integrating factoris e *

m tan"'x .

. . an~'x c an X
Solutionis y - €™ * = I P e™ * dx
X

N y etan7 X _ J.e(erl)tdt R Where tan'lX =t

e(m+l)t e(m+l)tan'lx
= = +c
m+1 m+1
y=1x=0 = ¢c=
m+1
yetan—lx _ e(m“)mIX N m
m+1 m+1

12
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23,  f(x)=sin’x—cos x

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

f'x)=0 = sinx=0and 2cosx+1=0 = x=0,2§,n

£(0) = -1, f%‘j =

, f(n)=1

Absolute maximum value is Z

Absolute minimum value is — 1

24. Twohnes;=;;+kg;andr=g+ug are coplanar
o) it = 0
Here (—f+33'+f<)-l(f—}'+12)x(2f—j+3f<)j =0

Equation of plane is
[F - ar)-bibz) = 0
F—(f+j’+l§)} i-ieR) < @izjesk)] = 0

—

¢ [2i-j+k)+ 2= 0

25. Correct graph of'three lines

correct shading of feasible region

13
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(03] (215
vertices are | Vs S ECRVE

z=5x+ 2 yis maximum

at [Z,EJ = 19and
2 4

26.  x: 2 3 4 5 6
P ) 1 2 3 4 S

(*): 15 15 15 15 15

P ) 2 6 12 20 30

X P(x): 15 15 15 15 15

2P (x) - 4 18 48 100 180
XP): 15 15 15 15 15

70 14

Mean = ‘PX)= —=—
2XPO= =3

Variance = Y x* P(x) = (Mean) = % - % = %
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