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General Instructions :
(i)  All questions are compulsory.
(ii) 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.

us - A
SECTION - A

T T 1 6 T TS UeH 1 3H F ¢ |
Question numbers 1 to 6 carry 1 mark each.

1 1 1
1. 1 1+sin6 1 T ST A T HIT |
1 1 1+cosH
1 1 1

1 1+sinb 1
1 1 1+cos©

Find the maximum value of

2. ASATHUH ST M & b A2 =18 a (A -1 + (A+1)? - 7A 1 Weaq T4 T
T |
If A is a square matrix such that A2 =1, then find the simplified value of
A-D3+A+D3-7A.

0 2b -2
3. %m%%ﬁaﬁ:wA{3 1 3}@@%@%&aﬂb%maﬁaﬁﬁm
3a 3 -1
0 2b -2
MatrixA:{ 3 1 3 }s given to be symmetric, find values of a and b.
3a 3 -1

4. 39 g o Rl few S iR, S faget s Reafa afssr 2 - 2b 3R 24 + b &, & e
ATl Y@EUE i 2 : | o ST ST | foriid s ¢ |

Find the position vector of a point which divides the join of points with position vectors

a-2band2a + b externally in the ratio 2 : 1.
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5. R ERW ]+ k@31 — ] + 4k ©h BRST ABC 1 5ttt AB @ AC i shHT: R e €
Al A ¥ BT ST el HITEehT shi eSS hiteT |

The two vectors j\ + k and 31 —j\ +4k represent the two sides AB and AC, respectively
of a AABC. Find the length of the median through A.

6. 3T THAA B GG THEUT A HGW, ST F gor g F 5 A g0 W § SR aiw
21— 3] + 6k T W A & |
Find the vector equation of a plane which is at a distance of 5 units from the origin and

its normal vector is 21 — 33'\ + 6k.

que - q
SECTION - B
U T 7 9 19 T U TR 4 3T H T |

Question numbers 7 to 19 carry 4 marks each.

7. Teg =T

1 1 1
tan! 3+ tan~! = + tan™! 5 + tan™!

1z
7 3 8 4

JYAT

xév‘%‘l@%ﬁﬁﬁﬁ@:

2 tan"!(cos x) = tan"}(2cosec x)

Prove that :

1 1
tan! 3+ tan! 7+ tan! 3+ tan~!

1 =

8 4
OR

Solve for x :

2 tan"!(cos x) = tan"!(2cosec x)

8. 3T 3R T I HIGH 3 3 : 4 F ST H & 3R SR AMGF @I 5 : 7 HIAH ¢ |
g weh ¥ 15,000 WG bl o BT €, o STeE fafd § Sl HIifgeh 379 31 HinTT | 39
GO § i 9T God ST T E 2
The monthly incomes of Aryan and Babban are in the ratio 3 : 4 and their monthly

expenditures are in the ratio 5 : 7. If each saves % 15,000 per month, find their monthly
incomes using matrix method. This problem reflects which value ?
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9. aﬁx:asinZt(1+cos2t)GﬂTy:bCOSZt(l—COSZt)%’,Fﬁngav‘tlﬂtzgﬁgﬂtzg
T I ST |
YT

ey =t b i Y- L (Y
Ifx:asinZt(l+cos2t)alndy:bcos2t(1—cos2t),ﬁndthevaluesof%xX attzg
andtzg.

OR
If y = x¥, prove thaltd—zg—l (Qz)z .- 0.

dx? y\dx X

10.  p T q % A T SHITT 5o ferw

1 —sin’x afry <X
> X )

3 cosZx
f(x) = p , AR x= /2
L
=SNG o s 2
(T — 2x)

x=7/2 NI & |

Find the values of p and q, for which

1 — sin’x o T
3costx 1FT2
f(x) = p , ifx=m/2
.
EER%‘;T)? . if x> 72

is continuous at x = /2.

11. 39T foF 6k x = 3 cos t — cos™t TAT y = 3 sin t — sint & THAT F9g t T ST T THIHOT
4(y cos3t — x sin’t) = 3 sin 4t.

Show that the equation of normal at any point t on the curve x = 3 cos t — cost and
y =3 sin t —sin’t is

4(y cos3t — x sin’t) = 3 sin 4t.
65/1/1/D 4

QB365 - Question Bank Software




12.

13.

14.

15.

16.
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Y- (3sin0®—2) cos O
i i 5-cos?0 —4sin O do

JYAT

T
ﬁﬁaﬁ%ﬂf ezx~sin&+x)dx.
0

Find f (3sin®—2) cos O
n 5-cos?0—4sin®
OR

T

I
Evaluate f e2¥ . sin (Z + x) dx
0

WW:I%M
Findf %d}(.

2
m:rsnaa%ﬁq:f I3 = dx
-1

2

Evaluate f Ix3 — xl dx.
-1

3T FHIHOT T AR e T HIT |

(1-y) (1 +logx)dx+2xydy=0, GmgFsax=18gAy=0% |
Find the particular solution of the differential equation

(1 -y? (1 +log x) dx + 2xy dy = 0, given that y = 0 when x = 1.

9 STaeeT THISRUT S A 861 1T ST
1) d
(1+y2) + (x—etan ly)axx =0
Find the general solution of the following differential equation :

(1+y2) + (x—eany) %xx =0
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18.

19.

20.
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L+ b, b+ C 3R C + a TN &, o TR fF TRT 2, b N ¢ IueiT § |

-

Show that the vectors a <

- - o D - -
, b and c are coplanar if a + b, b + ¢ and ¢ + a are coplanar.

g (1, 2, — 4) ¥ 9 aeft 3w et T o= (81 - 19) + 10k) + A (31 - 16] + 7k) @@

T = (151 + 29 + 5K) + u(3i + 8] — 5k) T i Y@ o Wiewr a1 Hierd GHEHOT S BT |
Find the vector and Cartesian equations of the line through the point (1, 2, — 4) and
perpendicular to the two lines.

T =(81-19) + 10k) + A (31 - 16] + 7k) and T = (151 + 29) + 5k) + p(31 + 8] — 5k).

T o1 ot T e (HeT) % U % T o =Afe (A, B 31k C) 3Teg 30 € | 37 (A, B
3R C o) T A FH AN 1 :2: 4% AT HE | HUAN o o H uR o & felT A, B 3R
C 3RT fhT ST aTet ISeTmdl i IS 81 i MiashaTd s6AeT: 0.8, 0.5 31X 0.3 & | 3 I5oma
Rl ST €, T 3TH! Wl Fq BT (o6 7 C i g & FROT T & |
YT

A 3R B U™l % U Y & GRI-GIRI Hehd & | A ST ST g 39 7 31 A0 W &6 3iX B
ST ST AfE 39 10 T A0 W BRT | 35 A ©eT 31 URY T &, o B 3 STic 3t Wifehar
1 BT |

Three persons A, B and C apply for a job of Manager in a Private Company. Chances
of their selection (A, B and C) are in the ratio 1 : 2 : 4. The probabilities that A, B and
C can introduce changes to improve profits of the company are 0.8, 0.5 and 0.3

respectively. If the change does not take place, find the probability that it is due to the
appointment of C.

OR

A and B throw a pair of dice alternately. A wins the game if he gets a total of 7 and B
wins the game if he gets a total of 10. If A starts the game, then find the probability
that B wins.

Ug -
SECTION - C
9 T 20 G 26 T Uh U9 6 3FH H ¢ |

Question numbers 20 to 26 carry 6 marks each.

A AT 1% £ : N — N, f(x) = 9x% + 6x — 5 5RT IR9MT T %o & | fog S &
f: N — S, Sl S, f i IR &, JSHavid & | f 1 Udeim T Hife | 37 £ -1(43) T2
£-1(163) AT HIT |

Let f : N — N be a function defined as f(x) = 9x2 + 6x — 5. Show that f : N — S,

where S is the range of f, is invertible. Find the inverse of f and hence find f -1(43) and
£-1(163).

65/1/1/D 6
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yz—x*> zx-y* xy-z2

21, Tagacm i | zv—y2 xy—22 yz—-x2 |, (x+y + 2z) 9 fouid & | 37 90%eT T

2 2 gyoy?
6|3r:_3'|QI

Xy—z- yz—x

JYAT

8 4 3
WW@%W@WA:{Z 1 I}WWWWWSH%IW%{%
1 2 2

T \fiash TefieoT e i &t HifT
8x+4y+3z=19
2x+y+z=5
x+2y+2z2=7

yz—x*> zx-y> xy-2z?

Prove that | zx—y?> xy—z? yz—x? | is divisible by (x +y + z), and hence find the

xy-z> yz-x* zx—y?

\S]

quotient.
OR

8 3
Using elementary transformations, find the inverse of the matrix A'= { 2 11 } and
1
use it to solve the following system of linear equations :

8x+4y+3z=19
2x+y+z=5
x+2y+2z2=7

22. e for v B =Tt ek 5 S S ST o g v S o A | g

FTHH 3T Ted % ST o U1 | T HiST |
e
I 3T T BT [ £(x) = sin 3x — cos 3x, 0 < x < 7, R T899 A1 FRR gEAE & |

Show that the altitude of the right circular cone of maximum volume that can be
. .4 , . .
inscribed in a sphere of radius r is 3 Also find maximum volume in terms of volume

of the sphere.
OR

Find the intervals in which f(x) = sin 3x — cos 3x, 0 < x <, is strictly increasing or
strictly decreasing.

65/1/1/D 7 [P.T.O.
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23.  QHRC! % WA F & {(x, y) : % + y2 < 2ax, y2 > ax, x, y > 0} I &G I DI |

Using integration find the area of the region {(x, y) : x> + y2 < 2ax, y2 > ax, x, y > 0}.

24. 37 &g P % Meweh AT SHINT ST W A (3, — 4, -5) 3R B (2, -3, 1) ¥ & ST arett 3@r
39 A i Hredl & 5 o 99 fagei L2, 2, 1), M(3, 0, 1) 3R N4, -1, 0) Y ToRAT & | 98
ST o T HITT S99 {65 P @rEe AB i i e € |
Find the coordinate of the point P where the line through A(3, — 4, —=5) and B (2, -3, 1)
crosses the plane passing through three points L(2, 2, 1), M(3, 0, 1) and N(4, —1, 0).
Also, find the ratio in which P divides the line segment AB.

25. U FHRN T 3 THS 3R 6 T 4 & | SO0 F ST IR 7% A0 3 91 (el T8 | oo
T_T o FeRTeT ST S AT S WAl S AT hIfTT | THeRT /e 3T JER0T off J1q it |
An urn contains 3 white and 6 red balls. Four balls are drawn one by one with

replacement from the urn. Find the probability distribution of the number of red balls
drawn. Also find mean and variance of the distribution.

26. T AT J1 ¥R o SIS A 3R B ST € | ST SIS S 3 1T &T foi=T Hem=1 | Taiee
T € | WO T Bl SUCTSY &7l 12 EE 3R SHY WS i SUCied AT 9 He WidfsT & |
AT A H 1 3HE TH & A0 ST 91 W 3-3 5 AT SR SIS B S T 31 SH &
ToTT rerg woli oY 2 | 31 g8t BSMiA WX | el =T | 3% A i Ush hE 3 7 O W% St
STl € 3T IS B &1 % 4 o W | i@ [af ¥ 3 hifse o tfashas o & foe ofes
AR ol & TSl BFT A1 |

A manufacturer produces two products A and B. Both the products are processed on
two different machines. The available capacity of first machine is 12 hours and that of

second machine is 9 hours per day. Each unit of product A requires 3 hours on both
machines and each unit of product B requires 2 hours on first machine and 1 hour on
second machine. Each unit of product A is sold at I 7 profit and that of B at a profit of
T 4. Find the production level per day for maximum profit graphically.
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65/1/1/D
QUESTION PAPER CODE 65/1/1/D
EXPECTED ANSWER/VALUE POINTS

SECTION A
1 0 0
A=l sin® 0O [=sinBcosO
1 0 cos 0

l sin 20 ... Max value = l
2 2

A-D +A+D°T7A, A’=1=A’=A
=2A-A=A

2b=3and3a=-2

b= 3 and a=— 2
2 3
Getting position vector as 2(2a + b) — 1 (a — 2b)

= 3a+4b

AD = @+%[ﬁ—@]=%(A—C+@)
1 s a1
IADI = E|31+51<|:5\/3_4

. (21 —3j+6k)

5
7
SECTION B
1 1 1 1
LHS = tan”! S 7 +tan”! 3 8
11 11
1——— 1—-——
57 38
(55 (5)
= tan — |+ tan —
17
6 11
4l 17t (325
= tan _Eﬂ =ta (Ej
17 23
1 T
= tan (D)=
(D 1
D
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OR
2tan”! (cos x) = tan”! (2cosec x)
- tan_l( 2 cos X j _ tan_l( ' j )
1-cos? x sin X
= sinx (sin X — cos x) =0 1
- 1
= sin X = cos X >
. L 1
the solution is x = — -
4 2
8. Let the income be 3x, 4x and expenditures, Sy, 7y
3x — 5y =15000 |
4x — Ty =15000
3 5)\(x 15000
4 -7)y) \15000
X | =7 5)(15000
y) (=4 3){15000
1
= x = 30000, y = 15000 15
. 1
Incomes are ¥ 90000 and ¥ 120000 respectively 5
“Expenditure must be less than income™
(or any other relevant answer) 1
9. Here x = a( sin 2t + % sin 4tj, y=Db (cos 2t — cos? 2t)
dx dy . . . .
E = Dalcos 2t + cos 4t], E =2b[—sin 2t + 2cos 2t sin 2t] = 2b [sin 4t — sin 2t] 1+1
dy E[sin4t—sin 2t} .
dx ~ alcos4t+cos2t
dy| _b 1
dx J,_® a 2
4
dy | b 1
and — = \/5 - -
dx J(=T a 2
3
OR
X 1
y=x = logy=x. logx B
1
= —d—y=(1+logx) 1l
y dx 2
65/1/1/D ()
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Loy (e L
ydx2 y2 dx X 2
L &y 1(d_YJ Y o 1
dx? y Ldx X 2

o . .2
. sirX ) (1+sin x + sin? x)

10. LHL = 1
K3 3(1— surX) (1+ sin x)
2
_ 1 1
2 2
) 1
’ 2 2
_ gim 4ZsinX) ’2‘)= lim —q(l_“’; B) where x = E=h 1
" (;—2x) h—0  (2h) 2
X—)E
2qsin2E 1
= lim —*= == —
h—0 h?2 8 2
4.4 —
4
8 2 2
11. m =-3sint + 3cos“tsint=-3sint (1 —cos“t) =-3sin’t 1
dy 2 ) 3
il 3cos t — 3sin“ t cos t = 3cos t (1 — sin“t) = 3cos” t 1
dx sin’t
Slope of normal = _EE s sm3 1
dy cos’t
Eqgn. of normal is
3 sin t 3 1
y — (3sin t —sin” t) = 3 [x —(3cost—cos” t)] —
cos’ t 2
= y cos’ t — x sin® t = 3sin t cos t (cos” t — sin’ t)
= Esin 4t 1
4 2
or 4(y cos’ t — x sin’ t) = 3 sin 4t
B I=- J- (3s1n6;2)cose 40 1
5—-(1-sin“0)—4sin0O 2
sin® =t = cos 6 dO = dt
3t-2 3t—2
P e T I e !
t°—4t+4 (t—2)
65/1/1/D (3)
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J‘ 3(t—2)
(t-2)*

dt+4j;dt
(t—2)*

3loglt—21- +C

(t—2)

;-FC
(sin@®—2)

3loglsin®—-21-
OR

Insin (E + xj e?* dx
0 4

Let I

I
2.
=
VR
A~
+
>
N
CDI\)
o >
| |
(=) a
[

i
Il

2x 2X T 2x
(T e 1 o e len (@ e
sin| —+x ——<cos| —+x +—| —sin|—+x dx
4 2 2 4 2 0 240 4 2

RN
[a—
Il
—_—
RN
1
2o
Z.
=]
—
&a
+
>
N
|
o)
o
2]
|
+
>
N
| |
(3]
bl
%,—/
S a

Jx
13. 1 = jﬁdx

Put x*/? = t:%.xl/z dx:dtor\/;dngdt

I_ZJL

= z.sin_] _t +C
3 a3/2

14. 1 = Jfl|x3—x|dx

= Jﬂ(x3 —X) dx+J; —(X3 —X) dx+J‘12(x3 —-x)dx

0 1 2
X4 X2 X2 X4 X4 X2
= ———| +|=—-—| +|——-=
4 2 2 4 4 2

-1 0 1

65/1/1/D 4)
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15.

16.

17.

18.

19.

65/1/1/D

QB365 - Question Bank Software

65/1/1/D
Given differential equation can be written as

X 1—y

integrating to get, %(l + log x)% - logll- y2 |=C
1 0 C !

=1, = - = —

X y >

= (I+logx)?>—21logll —yl=1

Given differential equation can be written as

dx 1 etan’1 y
—_— + - -
dy 1+ }’2 1+ y2
Integrating factor is e
-1 1
Solution is x. eanly = Iem‘n y ——dy
I+y

1 1 -1
x ey — _CZtan Y4+ C

Given, that 5+B,B+6,E+ﬁ are coplanar
[a+b,b+c,c+d] =0
ie. @+Db){(b+3O)xE+d)} =0

(@+D).{(bxc+bxd+cxd)} =0

—  4.(bx?&)+a.(bxa)+a. (¢xa)+b.(bxc)+b.(bxd)+b.(€xa) =0

— 2[a,b,é] = Oor[a,b,é]=0
= a, 5, ¢ are coplanar.

Vector equation of the required line is

=

= (1+2j-4K) +u[(B1 = 16]+ 7Kk) x (31 + 8] — 5k)]

f = (i+2j-4k) +A[(21 +3]+6k)

U

x-1 y-2 z+4

in cartesian form, —_—
2 3 6

Let events are:

E, : Aisselected
E, :Bis selected
E; : Cisselected

A : Change is not introduced

®)

0B365 - Question Bank Software

= N~

N | =

N | =



QB365 - Question Bank Software

65/1/1/D

P(E)) :# P(E,) #P(Eﬁ #

P(A/E,) = 0.2, P(A/E,) = 0.5, P(A/E,) = 0.7
4 7

- X e

7 10
1 2 2.5 4 7

-X--I--X--l--)(—

10 7 10 7 10

*»-»

OR

P(E,/A)

Prob. of success for A :é

Prob. of failure for A %

Prob. of success for B #
Prob. of failure for B %

B can win in 2nd or 4th or 6th or....throw

1) - ) e - i
R0 A

—éx— ><7—2—
B {- 55 72717

72

SECTION C
20. Letx,, x, €N and f(x)) = f(x,)
= 9X% +6x, -5 = 9X§ +6x, .5
- X2) +6(x;, —X) =0= (X, - X)) (9%, +9x, +6) =0
= XI—X2=OOI‘X1=XzaS(9X1+9X2+6)¢0, X}, X, €N
f is a one-one function
f: N — S is ONTO as co-domain = Range

Hence f is invertible

Jy+6-1
=92 +6x-5=03x+12-6=x = YT
Jy+6-1
l(y) = YT yes
f143) = @—1:2
3
J169 —1
£1(163) = ————=4
3
65/1/1/D (6)
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21. Using C; - C, - Cyand C, - C, - C; we get

2 2

y(z—x)+22—x X(z—y)+z2—y2 Xy —z

A= z(x—y)+)(2—y2 y(>(—z)+)(2—z2 yz—X2 2

x(y—z)+y2—z2 z(y—x)+y2—x2 zx—y2
Taking (x +y + z) common from C, & C,
Z—X z7-Y xy—z2
= A:(x+y+z)2x—y X—2Z yz—x2 1

y—z y-—X zx—y2

R1—>R1+R2+R3

0 0 xy+yz+zx—xz—y2—z2
= A:(x+y+z)2x—y X—Z yz—x2 1
y—z y—X 7x — y*
Expanding to get
A=X+y+2)P Xy +2zy+zXx — x> —y*— 7> 1

Hence A is divisible by (x + y + z) and

the quotient is (X + y + z) (Xy + yz + zXx — x> — y* —72°)? 1
OR
8 4 3 1 00
Writing 2 1 1|=/0 1 0|A 1
1 2 2 0 0 1

1 2 2) (0 0 1

R, & R, 21 1|=lo 1 ola
8 4 3] |1 00
30 0) (0 =2 1

Ri=>R-2R, 15 1 1|=|l0 1 0lA

R; —>R; -4R, 0 0 -1/ (1 4 0

1 1 0 0) (0 23 -1/3
Ry 23R 21 1|={0 1 0 |A
Ry > - R, 00 1) (-1 4 0

R, >R -2R |0 1 1|=[0 -13 2/3

1 00 0 273 -1/3
A
0 0 1 -1 4 0

25 marks for operation to get A™'

1 0 0 0 2/3 -1/3
R2 - R2 — R3 01 O0|=|1 -=13/3 2/3 |A
0 0 1 -1 4 0
0 2/3  -1/3 1
Al=|1 -=13/3 2/3 -
-1 4 0 2
AX =B = X =A"B 1
X 0 2/3  -1/33\(19 1
yi=| 1 -=13/3 2/3 5 (=2
z -1 4 0 7 1
x=1y=2,z=1 1
65/1/1/D (7)
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Correct Figure

Let radius of cone be y and the altitude be r + x

X+y=r

(Eo- - .
v Volume V = 3y"(r+

=

()

= l71:(1r2 —Xz) (r+x)
3
DV T2 - x4+ %) (<20)] = Z (4 0 - 3%)
dx 3 3
d—V=O:>x=£
dx 3
Altitude = 1+ 5 =2
3 3
2
and Y _E 4 0(3) 4 - 3%)] = E[-2r — 6x] < 0
x> 3 3
Max. Vol e rz—ﬁ (r+£]—i(inr3j
ax. volume = 3 9 3 2713
= i(Vol of sphere)
OR

f(x) =sin 3x —cos 3x, 0 <x <7

f’(x) = 3 cos3x + 3sin 3x

f'(x) =0 = tan 3x = -1

T 7
—+—, ne”Z
4

Tt 11w

12712

11 11
Intervals are: O’E ) Ej_ﬁ ) 7—n’—n ) —n,ﬂ
) 4 4 12 12 12 12

T

4 12712

f(x) is strictly increasing in (0, —j U (7_n ﬁj

T Tn Il=n
and strictly decreasing in U L

4 12) 127

@)
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yv=ax, xX*+y'=2ax => x*-ax =0
= x=0,x=a

2
=aX .
B Correct Figure

Shaded area = Ug[\/az —-(x—-a 2 —\/;«/;]dx

24.

25.

65/1/1/D

2 _ a
a\/az—(x—a)2 +a?sin_1 X a—\/ggx%

a
0

a’ | ma’ 2a’ .
— — |=—————5q. units
22 4 3

Equation of line AB:X_l3 = y-1|-4:z—gS =

x—=2 y=-2 z-1
Eqn. of plane LMN: | 1 —2 0]=0
2 -3 -1

2x-2)+1(y-2)+1(z-1)=0o0r2x+y+2z-7=0

Any point on line AB is (<A + 3, A — 4, 6A — 5)
If this point lies on plane, then 2(-A +3) + (A—4) + (GBA=5) —-T7=0=>5A=10=> A =2
Pis(1,-2.7)

let P divides ABinK : 1

= 1= 2K+3:>K=—2i.e.PdiVides,ABexternallyin2:1
K+1
X = No. of red
X 0 1 2 3 4
4 3 2 2 3 4
3] ') |GG e B)6) <)
Cyl| = Cl=1| = C|=| |= Cyl =1l = Cy| =
0(3} 1(3) 3 23) (3 S 3)\3 3
PX):
_ 1 _ 8 _x _ 32 _16
81 -~ 81 81 -~ 81 -~ 81
XP(X): 0 — 48 % o
(X): 81 81 81 81
S 8 % 288 256
X): 81 81 81 81

Mean = ZXP(X)=2—16=§
81 3

Variance = ¥X?P(X) - [EXP(X)]* = 648 64 - 8
81 9 9
)]
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26. Let production of A, B (per day) be x, y respectively

\qZ' Maximise P = 7x + 4y
)
= Subjectto  3x +2y <12
s 3x+y<9
. x20,y=20
TR e - Correct Graph
‘5«>§~,=Q\A IRy =2
: P(A) = 24
P(B) = 26
P(C) = 21

2 units of product A and 3 units of product B for maximum profit

65/1/1/D (10)
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