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o Please check that this question paper contains 12 printed pages.
o 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.

o Please check that this question paper contains 26 questions.

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

° 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.
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(i) FII T I A [ 39 FI7-99 5 26 F97 &1

(iii) TUS-31 & 97 1 - 6 TF 377 TTY-IW aqIct J97 & 3R Joiah Jv7 & fo7Q 1 37 f7eiRRa
gl

(iv) @US-F & J¥7 7 - 19 TF -3 I YR & F97 & 3R 9% J97 & [T 4 3%
frefa &1

() TUS-T F 97 20 - 26 TF -3 I FFR & F97 & 3% F9% F979 & 70 6 37F
freia &1

(i) I TG TR I & Yol FHTIT F¥7 FT HHF 7999 [eilaa |

General Instructions :
(i) All questions are compulsory.
(i1) Please check that this question paper contains 26 questions.

(iit) 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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Qg - A
SECTION - A

U9 WE&AT 1 § 6 deh ek U9 1 37k T g

Question numbers 1 to 6 carry 1 mark each.

0 cosoe  sina] . .
1. 3afg A=p 0% @ O<a<® &I R & a6 o &1 9H I
[T Slno  cosaf] 2

HIT S&T A + AT = 21, T, el AT, A &1 aftad 7

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

where AT is transpose of A.

2. A A TH 3x3 H e § 941 [3A|=k|A| §, 1 k 1 A faf@m)
If A is a 3 X 3 matrix and |3A|=k|A|, then write the value of k.

3. k& foa aFl & fou Yasw gt fee
X+y+z=2
2x+y—2z=3
3x+2y+kz=4

1 Algd gt 872

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

2x+y—2z=3

3x+2y+kz=4

has a unique solution ?
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q(DD O

4. HHAA r. 2i+j—k)—5=omﬁa&ﬁwﬂmaﬁ:@’ﬁwaﬁﬂﬁf@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@ Hifee, 9 6

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

Find N and w if

—

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

. o o 0 - a a 0
6. A a=4i—j+k A b=2i-2j+k § @ 98 A Ay @ wifeg, S fw
a+b % GHIE T

g U 0 O u

-~ 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 U9 & 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.

SREN

— 830
fag wifsT f tan™ Mm—tan_l O 4x D=1:an_12x;|2 x| < 1

0 —12x2 0 1 — 4227 NeR
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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 IS 3R 3 fort & T3 2EY &1 & T 145 A1 ©, Safeh 3 s
3R 10 fe<t & I3 2T HA & AT 180 a1 ¥ 1 TR & FAM & TH SIS
3R TH &<l F1 I8 TRY X & T -3 I hitwe | T Th Tha
foeneft v9m ¥ TR A 5 el & I3 TRY & & whad 2 2 7fd 78 faw | 3o

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

for typing 3 English and 10 Hindi pages are ¥ 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 + 2 sinx x 2
g X
9. 3fg flx)=1 2 , x=0
DD\/I +bx—1
=L , x >0

x=0 R Tqd & dl a A 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.
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10. 7% x cos(a+y)=cosy %, A firg oy i L = LT Y)

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

SREN

_ 420
‘éil'[;q’y=sin_1 be 451 Ax E%,aﬁ‘;—zaﬁaéll‘am

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

2

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

OR

A 420
Find & if y = sin? P — 41— 4

ds 5 5 &

11. T y =23+ 2x— 4 1 T L@ o THIHIOT J1d HIC, S b X@T x+ 14y +3=0
R HEEd © |

Find the equation of tangents to the curve y=x%+2x—4, which are
perpendicular to line x+ 14y+3=0.
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(2x — 5) e2*
12. W witSg : [ —dx
(2x —3)3
3terar

x4 1
A hIfST : I(x

+1)(x + 2)

(2x — 5) 2
(2x — 3)°

Find : [ dx

OR

2 +x+1

Find: [ E+Da+2)

2 2
13. qﬂamﬁﬁﬂz:{ |
25 1+5"
2 2
Evaluate:J’ X
25 1+5"

14. J@ SIS ; [l + 313 — 4x — x2 dx.

Find : I(x + 33 — 4x — X2 dx.
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15.

16.

17.

18.

fT oTasa gHTsu &1 fafire ga 3@ #ifse, fean € f& @ x=0 §, @

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.

AThA THIHL]
2y e dx+ (y—2x e)dy=0
&1 faftre ga 3@ wifse safe fen € f6, afgx=08, W y=1 %I

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

given that x=0 when y=1.

TEnisy foh =R f9g A4, 5, 1), B0, —1, —1), C(3, 9, 4) 3R 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.

fag A(—1, 8, 4) 9 fsig3ll B0, —1, 3) A°1 C(2, —3, —1) ! THAM arell T T
Tt T e % U & e Ja wifse) s1d: ¥@n BC H fug A w1 yfafsa a9
I |

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.
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19. T& It X § 4 WS qAT 2 HIail 1< & Stafh Th 319 91 Y | 3 Fha a1 3 el
1T &1 T agesan (o fawena &) fFet = 9 § @ fashret 6 < U
e U1 Tk il T8 TS| Ui A Hifere fom feet A4S St YH @
REISIRIERS

S PE]

A TU1 B I0-91 T % Tk SIS ] SSTAd & 56 doh {9 S8 hig T U6 T
3 aTelt FEsT 1 AN 10 YT L Tl i Sid el |l Afg A W IR
N T ST 1 HHY: FIFRAE 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.

@ ug - ¥
SECTION - C

Y97 WEAT 20 ¥ 26 Th TF U9 & 6 3k &1

Question numbers 20 to 26 carry 6 marks each.

20. WOH B: ¥F YUl H ¥ I dEAW Agesan (forn wfaeema T ) A T g
X T Hemell § 9 9ol 98t ' Fad Al § | X 1 WIfehdl 92 A1 i |
S T AT AT T ol J@ 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.
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21. AATfHFA=RxR®R* AT (a,b)* (c, d) =(a+c, b+d) 5N IR e fgememy
Hfsran €1 <vilze o + oy fafog 9on 9e=d 81 A § * &1 9@ 7999 I
FHINT| A & JAh 999 (a, b) € A T Taa™ 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. fﬂsﬁmﬁ@ﬂﬁ = 4sinb o oo gefum weE

2 + cosf
3TaT
Tyze fv < T fst SR 9t sifuewan omEad & v #1 Y we &
s B
Prove that y = Aol 0 is an increasing function of 6 on @,ED.
2 + cosb 2H

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) R (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).
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24. 39 GUAA 1 GHHO Jq wifee, fSE9d qoaal

- (O ] ]
r.(i—2j+3k ~4=0 g
- g d a
r.(—2i+j+k)+5=0

1 gfaeseq W Taifed § o forEer gry x-3787 a0 y-378] W &S U 3H{d:5S
TR T

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

-~ (O 0 g
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 Hage =AfH T 50,000 i M 1 ARG 1 aR&aT 81 SThT ToATel Y
I YHR F Frel (qEY W) A R B H W w1 &) 9o <ar §, o
e oF T T 10% TR 9% oy Suasy §1 o fve &ar € f dfg A
H %9 ¥ 9 T 20,000 A &4 qon o ‘B’ § w9 | %7 T 10,0001 TE TS
ot =ed © o6 *80 9 =1 a1 Of¥n o ‘A’ § feaw =Y, TS fo so aie B
T et §1 30 MEs IO g9 6 e fafy gr ga wifee foed fw
IR AfTFHTH A YT & HF |

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.
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26. URMUTRT o TUIEET &1 FAM W oG HifwT fF

(x+y)2 zx zy
zx (z+y)2 xy |=2xyz(x+y+ z)?
zy Xy (z + x)?
SLEI
o 0 20
afe A= 2 108 AMA3—6AZ+TA+kI,=0 ¥, @ k &1 HH I BT
2 0 38p

Using properties of determinants, prove that

(x + y)z 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—6A2+7A+kI,=O find k.
2 0 3p
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