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Please check that this question paper contains 12 printed pages.
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General Instructions :

)
(i)
(iii)
(iv)
)

(vi)

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.
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Qug - A
SECTION - A

U9 WE&AT 1 § 6 doh Uk U9 1 37k T g

Question numbers 1 to 6 carry 1 mark each.

0 cosoe  sinal] . N
1. 3afg A=p 0% @ O<a<X &I g & 9@ o &1 94 I
[T Slno  cosaf] 2

FIT S&T A + AT = 21, T, el AT, A &1 aftad R

0 cosa  sinall . o
If A= 0, find o« satisfying 0 <a <~ when A+AT=\/§I2;
[T slna  COSOu[] 2

where AT is transpose of A.

2. A A TH 3x3 H e § 941 [3A|=k|A| ], 1 k 1 AW fafem)
If A is a 3 x 3 matrix and [3A|=k|A|, then write the value of k.

3. ko foa 9l & fou fes gHe Hae
X+y+z=2
2x+y—2z=3

3x+2y+kz=4

1 HAfgdd B 87

For what values of k, the system of linear equations
x+ty+z=2

2x+y—2=3

3x+2y+kz=4

has a unique solution ?

65/1/N 3 P.T.O.
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4. 9HAA r. 2i+j—k)—5=omﬁa&ﬁwwmaﬁ:@@faﬂa‘m%@m

. (oo O
Write the sum of intercepts cut off by the plane r. (21' +j- k) —5=0 on the

three axes.

5. \ 3R p 9@ ®ife, 9 6

O a O d O t -
(i+3j+9k)><(3i—)\j+|uk)=0 2|

Find \ and w if

—

O a O a g O
(i+3j+9k)><(3i—7\j+|uk)=0.

- g d g - a a 0
6. AC a=4i—j+k AR b=2i-2j+k & d g€ A= Glew @ iy, 1 fw
a+b % FHRR T

g U g O O

-~ O -
If a=4i—j+k and b=2i—-2j+k, then find a unit vector parallel to the

vector a + b .

Qg -d
SECTION - B

U9 WEAT 7 9 19 dh Uik Y99 & 4 3k 1

Question numbers 7 to 19 carry 4 marks each.

7. x % o4 T HIWT : tan”l(x—1)+tan~x+tan~1(x+ 1) =tan " 13x.

SPEN

— 830
fag wifsT f tan™ MD— tan~1 B 4x D=1;an_12x;\2 x|<L

0 —12x2 0 1 — 4227 3

65/1/N 4
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Solve for x : tan ~1(x— 1) +tan ~lx+tan~L(x+1)=tan~ 13x.

OR
_1 UBx —8x30 10 4x O 1 1
Prove that tan™! 22— 2% [J—tan =tan 2x;[2 x|<—.
m-12:20 1 — 427 215

8. U IRMRT 10 7S 3R 3 fort & T3 TEY &1 & T 145 AT ©, Sofeh 3 s
3R 10 f&<T & IS 2TRY I o TAT T 180 ol T | AR < WAM § Tah TSI
3R T &<l F1 I8 TRY A & T -3 I hitwe | T Th Thd
foeneff vam 4 Rfe 7 5 &<l & I3 2R w3 & Fad 2 2 ¥fd 7= faw| 399

e foreneff § foRed 9 W faT? 36 T § ®M-8 oI S MW § 2
A typist charges ¥ 145 for typing 10 English and 3 Hindi pages, while charges

for typing 3 English and 10 Hindi pages are X 180. Using matrices, find the
charges of typing one English and one Hindi page separately. However typist
charged only X 2 per page from a poor student Shyam for 5 Hindi pages. How
much less was charged from this poor boy ? Which values are reflected in this

problem ?
Ebm(a + 1)x + 2s1nx, ‘<0
g X
9. 3fg flx)=1 2 , x=10
D@/l +bx—1
g , x >0

x=0 R Tqd & dl a 9 b & HH J1d HITST |

in(a + 1)x + 2 sinx

Eb . <0
ffo-0 2 L x=0

VT4 bx—1

Rl x>0

1s continuous at x=0, then find the values of a and b.

65/1/N 5 P.T.O.
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2
10. IS x cos(a+y) =cosy 8, M g HifvT fw g_z _cosTaty)

sina
. adZy dy
37d: Tag *INT fk sina—2 +sin2(a + y)== = 0.
dox? dx

SREN

_ _ 20
g y =sin ! be 451 dx E%,?ﬁg—iaﬁﬁml

2
If x cos(a+y) =cosy then prove that ﬂ = w.
dx sina

2

. d : d
Hence show that Slna—g + sin2(a + y)—y =0.
dx dx

OR

_ _ 420
Find ¥ if y =it (A1~ &x
dx - 5

[ |

11. T y=x3+2x—4 ! T WERA & THIHL 1A g, S foh W x+ 14y +3=0
T Ared §

Find the equation of tangents to the curve y=x%+2x—4, which are
perpendicular to line x+ 14y+3=0.

65/1/N 6
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29y — 5 2x
12. 9 hifeQ : j(x#dx
(2x —3)3
arerar

x“+x+1
srmﬁm.f(x

2+ 1)(x +2) *

(2x — 5) 2
(2x — 3)°

Find : [ dx

OR

2 +x+1

Find :
- I(x2+1)(x+2) *

2 2
13. HM J@ BT : I * —dx.
Ji1+s

2

X
1+ 5"

2
Evaluate :
J

14. J@ SIS ; [l + 313 — 4x — x2 dx.

Find : I(x + 3)V3 — 4x — X2 dx.
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15. T sraed gHiwTo 1 fafyre g Ja *ifse, fear 8 f& a0 x=0 8, <@t

y=1%

ﬂ=_x+ycosx
dx 1+ sinx

Find the particular solution of differential equation : dy =— w
dx 1+ sinx

given that y=1 when x=0.

16. 3TTHA GHIHL]
2y e dx+ (y—2x e)dy=0
&1 fafyre g@1 9@ wifae Safs fon © 6, affx=0 8 @ y=1 %

Find the particular solution of the differential equation
2y e dx+ (y—2x e)dy=0

given that x=0 when y=1.

17. <R fob =R fog A4, 5, 1), BO, —1, —1), C(3, 9, 4) IR D(—4, 4, 4) T & |

Show that the four points A(4, 5, 1), B(0, —1, —1), C(@3, 9, 4) and D(—4, 4, 4)
are coplanar.

18. T3 A(—1, 8, 4) 9 foig3il B0, — 1, 3) 91 C(2, —3, —1) ! THAM aTelt W1 W
el T el o 918 & fIaslien 91 SifeC | o1d: 3@ BC ¥ foig A 1 yfdfsa qm
HifeTT |

Find the coordinates of the foot of perpendicular drawn from the point
A(—1, 8, 4) to the line joining the points B(0, —1, 3) and C(2, —3, —1). Hence
find the image of the point A in the line BC.

65/1/N 8
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19. T& 9t X § 4 WS qAT 2 HIeil < & Stafh Th 319 9 Y H 3 ¥ha a1 3 el
1T &1 T agesan (o fawema &) fFet = 9 § 9 fashret 7 <
e qUT Tk il T8 TS| Ui A Hifere fm feet 8 A4S St Y H |
REISIRIERS

S PEN

A 71 B I0-91 T % Tk SIS ] SSTAd & 56 doh {9 S8 g T U6 T
3 aTelt FEsT 1 AN 10 YT L Tl bl Sid el |l Afg A el IR
T 3T ST 1 HH: IIFFRAE 1 SIS |

A bag X contains 4 white balls and 2 black balls, while another bag Y contains
3 white balls and 3 black balls. Two balls are drawn (without replacement) at
random from one of the bags and were found to be one white and one black.
Find the probability that the balls were drawn from bag Y.

OR

A and B throw a pair of dice alternately, till one of them gets a total of 10 and
wins the game. Find their respective probabilities of winning, if A starts first.

Qug - |
SECTION - C

U9 WEAT 20 W 26 dF Tdh U9 & 6 3k &1

Question numbers 20 to 26 carry 6 marks each.

20. oW B: ¥F YUl H ¥ T dEA Aigesan (for wfaeema T ) oA T g
X T Hemel § 4 9ol 98t ' Fad Al § | X 1 WIfehdl 9 A1 HifTg |
S T AT AT T ol JA i |

Three numbers are selected at random (without replacement) from first six
positive integers. Let X denote the largest of the three numbers obtained. Find
the probability distribution of X. Also, find the mean and variance of the
distribution.

65/1/N 9 P.T.O.
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21. AATfHFA=RxR®R* AT (a,b)* (c, d) =(a+c, b+d) 5N IR e fgememy
Hfsran 81 <vilze o + vy fafmg 9on 9e=d 81 A § * &1 9@y 7999 I
FHINT| A & JAh 999 (a, b) € A T Tqa™ off T HIC |

Let A=RXR and * be a binary operation on A defined by

(a,b) * (c,d)=(a+c, b+d)

Show that * is commutative and associative. Find the identity element for *
on A. Also find the inverse of every element (a, b) € A.

22. fﬂ@ﬁﬁqﬁ@“mﬁ = 4sinb o oo gefuE wer

2 + cosf
3Tan
Tyze fov < T fst S 9 sfuewan Ead & I w1 e wie @i
s B ¢
Prove that y = =D 0 is an increasing function of 6 on @,ED.
2 + cosb 28

OR

Show that semi-vertical angle of a cone of maximum volume and given slant

height is cos 1 ﬁ%ﬁ

23. HHheA fafy § 39 HIysmeRr &9 &1 &9%ha Jd witae, e i (2, - 2),
4, 3) 3R (1, 2) B
Using the method of integration, find the area of the triangular region whose

vertices are (2, —2), (4, 3) and (1, 2).

65/1/N 10
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o o e ha\¢

24. 39 GUAA 1 GHHO Jq wifee, fSE9d qoaal

=l

g ] 0
.(i—2j+3k)—4=0 qen

(DD[I

r —2i+j+k)+5=0

1 gfdeed Y@ Tfed © 3R foeer gRI x-37187 q1 y-3187 W FIE T Hd: TS
TR T

Find the equation of the plane which contains the line of intersection of the
planes

-~ (O 0 0
I‘(l—2]+3k)—4=0 and
- o 0O 0

v (2745 +k)+5-0

and whose intercept on x-axis is equal to that of on y-axis.

25. Teh YT A 2 50,000 i AHT 1 T T aed €1 SHHT Tare s
T YHER & diel (Y ) A’ 3R B F fav w9 %) g T v, o
AT &9 R HEIM: 10% IR 9% o ey ¥ 1 9% TFv=a #:xa1 © &% 9 A’
H %9 ¥ 9 T 20,000 AR ST qo1 o ‘B’ § FH | %7 T 10,0001 T§ TS
off =medt © fF 0 ¥ &9 a1 iy aie A 7 faw w, a6 599 s B
T et B 30 MEs T g9 ) e fafy gr sa wifee foed fw
3! Ay 1Y YT B b |

A retired person wants to invest an amount of ¥ 50,000. His broker
recommends investing in two type of bonds ‘A’ and ‘B’ yielding 10% and 9%

return respectively on the invested amount. He decides to invest at least
< 20,000 in bond ‘A’ and at least ¥ 10,000 in bond ‘B’. He also wants to invest
at least as much in bond ‘A’ as in bond ‘B’. Solve this linear programming
problem graphically to maximise his returns.

65/1/N 11 P.T.O.
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26. GRMUTRT o TUIEEl &1 FAM W THg HifwT fF

(x + y)2 zx zy
zx (z + y)2 xy |=2xyz(x+y+ z)?
zy Xy (z + x)2
YT
a1 0 20
e A= 2 108 991 A3—6A2+ 7TA+kI,=0 B, @ k %1 WM 1@ HIFTT |
2 0 3¢
Using properties of determinants, prove that
( 2
x+vy) zx zy
zX (z + y)2 xy |=2xyz(x+ y+ z)°
zy Xy (z + x)?
OR
o 0 20
If A= 2 17 and A3—6A%+7A+kI,=O find k.
2 0 37
65/1/N 12
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65/1/N
QUESTION PAPER CODE 65/1/N
EXPECTED ANSWER/VALUE POINTS
SECTION A

1. Finding A = (cosa —sina)

sina.  cosa
. T
Getting o = 1 or 45°

2. k=27

3. For a unique solution

1 1 1
2 1 -1/ #0
3 2 k
=k=z0
4. Getti ti X+y+Z 1
. etting equation as — + =+ — =
geq % 57 5

5
Sum of intercepts §+5 -5==
2 2
5. Getting A =—-9and u =27

6. a+b=6i—3]+2k
Unit vector parallel to @ + b is %(6i — 3j+ 2k)

SECTION B

7. tan' (x — 1) +tan! (x + 1) = tan™! 3x — tan”! x

-1 2X -1 2x
j— tan 5 = tan 5
2-Xx 1+3x

2X 2X

2-x2  1+3x2

2x(1 +3x2-2+x)=0

65/1/N @
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OR
Let 2x = tan O
1 3tan®—tan> O —tan_l( 2tan© j
LH.S =tan| = 5 n20 1—tan2 0

= tan"!(tan 30) — tan™! (tan 20)
=30 - 26
=0 or tan™' 2x

- LLH S=R H. S

' . ) 10 3)(E) _
Getting matrix equation as ( 3 10) (H) = (

= (B =9 &) ()

145
180

= E=10,H=15

The poor boy was charged T 65 less
Value: Helping the poor

LHL=a+3

R.H.L =b/2

f(x) is continuous at X = 0. So, a +3 =2 =b/2
=>a=-landb=4

dx sin a
dy = cos? (a+y)
Q a cosz(a+y)
dx sina
d’y  —2cos(a +y)sin(a+y) dy

dx?

sin a dx

B —sin2(a+y) ﬂ

sina dx

. d2y ) dy
sina—=+sin2(a+y)— = (
= 2 (a+y) dx

@)
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OR
Let 2x = sin 0
. 6x—\/1—4x2
L y=sinT | —M———
5
_ sin”! Esine—ﬂcosﬁl
5 5
= sin™! (cos o sin © — sin o cos 0)
= sin”!(sin(0 — a))
=0 -«
= sin”' (2x)
= &y _ 2
dx 1-4x7
Slope of the tangent = 3x* + 2 = 14
Points of contact (2, 8) and (-2, —16)
Equations of tangent
14x —y—-20=0
and 14x —y + 12 =0
Let 2x =t
(t—5) gt
(t—3)
= lj ! 2— 2 3 et dt
270 (t=-3)" (t-3)
_ L1 - et+C=l;2e2X+C
2 (t-3) 2 (2x-3)
OR
. x2+x+1 AX+B+ C
2 1 3
=—,B=—,C==
= A=5ETEES
I = l 2x dX +— —J.
59%x%+1 X2 +1 X+2

= I= %log‘x2 +1‘+%tan_lx+§log|x+2|+c

A3)

[cos o = %;sinoc: —1

0B365 - Question Bank Software
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14.

15.

16.

17.
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b b
Using property: Ia f(x)dx = L f(a+b—x)dx

2 2
2 X 2 X
I= J-—Z(stjdx R £1+5"‘]dx

2
20 = j_zxzdx
21 = E or I—§
3

Writing x + 3 = A(-4 -2x) + B

= A:__9B:1
2

. —%J(—4—2x)\/3—4x—x2 dx+j\/(ﬁ)2 ~(x +2)% dx

I= —%(3—4—){2)3/2 +X—;2\/3—4X—x2 +%sin_1 X\/-%2+C

e . d
Writing linear equation L COS, = y=- X
dx 1+sinx I +sinx

cosX
dx

LF=¢e'"™" =1 4sinx
<2
General solution is: y(1 + sin x) = Gl +C
)
Particular solution is: y (1 + sinx) = 1— N
dx _2xe’ -y
dy  2ye’
X dx dv
—=v,then —=v+y—
y dy dy
V f—
vt yﬂ _ 2vye' —y
dy 2ye"

2fe'av=-[2

y

General solution is: 2e¥ =—loglyl+C or 2e*'¥ =—loglyl+C

Particular solution is: 2e*’Y +log lyl=2

AB = —4i —6j— 2k, AC = — i + 4] + 3k, AD=— 8i — j + 3k

For 4 points to be coplanar, [AB AC AD] =0

)

0B365 - Question Bank Software
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19.

65/1/N

QB365 - Question Bank Software

65/1/N
-4 -6 2 1
e, [-1 4 3|=0 15
-8 -1 3
=—4(12 + 3) + 6(-3 + 24) — 2(1 + 32)
=— 60 + 126 — 66 = 0 which is true
Hence, points are coplanar. 1
- Equation of line BC: =Y *+1_2=3 _, 1
s AC-1%,m) a 2T 2 4
General point on BC: (2r, —2r —1, —4r + 3)
P = dr’sof AP: 2r+1,-2r -9, 4r-1) 1
L) < As APLBC=r=-1
) = Co-ordinates of P: (-2, 1, 7) 1
b A
Hence, coordinates of Image of A: (- 3, — 6, 10) 1
Let E, and E, be the events of drawing bag X and bag Y respectively.
Then, P(E,)=P(E,) = ! !
en, P(E;) =P( 2)—5 2

Let A be the event of drawing one white and one black ball from any one of the bag without replacement.
Then,

— PAE)=SxZ42x2_10
65 65 30
33 33 18 1
P(A/E) = —X=+—X=—=— 1=
AE) = 576757 30 2

Using Bayes’” Theorem, we have

P(EJA) = P(E,) P(A/E,) |
2 P(E,) P(A/E,) + P(E,) P(A/E,)
1,48
_ 2730 _ 92 1
1,16 1 1887
2730 2730

OR
Let A, and B, be the events of throwing 10 by A and B in the respective ith turn. Then,

1 — — 11 1
P(A) =PB)= — and P(A.)=P(B.)=— 1+ —
( 1) ( 1) 12 ( l) ( 1) 12 2
Probability of winning A, when A starts first
1 (111 (1Y
= —+| —| —+| —| —+... 1
12 \12) 12 \12) 12
B 1/12
T 1=(11/12)?
= 1
23
Probability of winni fB=1-P(A) 112 1 !
rooa Ol winning o =1— = l-——=— -
y g 23 23 2
)]
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22,
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SECTION C

The variate X takes values 3, 4, 5, and 6

1 3 6 10
P(X=3)=—:;P(X=4)=—;P(X=5)=—; P(X=6) =—:
( ) 20 ( ) 20 ( ) 20 ( ) >

Probability distribution is:

X 3 4 5 6
oo | L 3 I3 10
X) 20 20 20 20

Mean = ¥ XP(X) = ﬁzﬂ
20 4

63
Variance = 2X?P(X) — (ZX P(X))* = 20

Proving * is commutative
Proving * is associative
Getting identity element as (0, 0)

Getting inverse of (a, b) as (—a, —b)

Getting d_y _cos 0(4 —cos0)

do (2 +cos )’

Equating % to 0 and getting critical point as cos 8 = 0ie., 6 =

NS

For all O,OSGSE,QZO

2 de

Hence, y is an increasing function of 6 on {O, g}

OR

Writing V = %nrzh = §l3 sin® 0.cos O

Getting v = E13[2 sin®cos” 0 —sin® O]
de 2

For maxima and minima, (cll_\ef =0

= cos(—)=i or 9=cos_1[LJ

V3 V3

2

Getting —- negative
de*

. . . . . -1
Hence, volume of the cone is maximum when semi-vertical angle is cos (

(6)

0B365 - Question Bank Software
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23. Correct Figure

Writing equations of three sides in terms of y as

X, = %(y+2)+2;xBC:3(y—3)+4; X, o = _Tl(y+2)+2

3 3

2 AN
Area = = — - — —
! ea L[S(y+2)+2jdy _IZ( 4(y+2)+2jdy {(3(y 3)+4)dy

2 3

—3( +2)% +2 T {—1( +2)2+2} —F( —3)2+4}
=10 y_2 0 y_2 S0 y2

15—6—2 or E
2 2

24. Required equation of the plane is

EI(1=20)i+(=2+A) j+B+Mk]=4-5)%

Intercept of the plane on x-axis = Intercept of the plane on y-axis

4-51L _ 4-5)
1—20  A=2

4 . 4
: -1 — |rejecting A=—
e, A=1, 5 ( ) g 5)

Required equation of the plane is 1.(— i- 3 +4K)+1=0

25. Let the investment in bond A be X x and in bond B be X y
. A . 2 X 9
Objective functionis: Z= —+ —y
10 100

Subject to constraints

X +y = 50000; x = 20,000; y = 10,000; x >y (*)

Correct Figure

Vertices of feasible region are A, B, C, and D

Point Z= % + % y Value
A(25,000, 25000) 2500 + 2250 4750
B(20,000, 20,000) 2000 + 1800 3800
C(20,000, 10,000) 2000 + 900 2900
D(40,000, 10,000) 4000 + 900 4900

Return is maximum when I 40000 are invested in Bond A and % 10000 in Bond B

Maximum return is I 4900

Since there are more than 3 constraints, student may be given full

6 marks even if reaches upto (*).

65/1/N (7
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(x+ y)2 zX zy
26. A=| zx (z+y)®  xy
zy Xy (z+ x)2

R, — zR, R, = xR, R3 - yR3
Z(X+y)2 z°x Zzy

A= —| x%z x(z+y)2 xzy
Xyz yzz yzx y(z+ x)2

Xyz
Xyz 2 3

. > C -Cand C, > C, - C,

(x+y)2 —7? 0 7’
A = 0 (z+ y)2 —x? x2

y2—(z+x)2 yz—(z+x)2 (Z+x)2

X+y—-z 0 z?

(x+y+z)2 0 Zz+y—x x?

y—Z—-X y—z—X (z+x)?
R; = R; - R, — R, we get

2

X+y—-z 0 zZ
= (x+y+z)2 0 Z+y—X x*
-2x -2z 2Xz

C
C, —=C +&,C2 —C, +— we get
z X

2
x+y — z°
2
A=(x+y+z)2 —  Z+y x>
z
0 0 2xz

=2xyz (X +y+ z)°

OR

For getting A’ =

®© N W
© ~ ©
-

> W oo

21 0 34

For getting A>= |12 8 23
34 0 55
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k=2 0 0
Simplifying A* — 6A* + TA+kl;as | 0 k-2 0
0 0 k-2
k-2 0 0 000
Equating| 0 k-2 0 |=/0 0 0
0 0 k-2 (0 00
= k-2=0
k=2
65/1/N 9
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