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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.
MATHEMATICS
fAeiRa g : 3 g0 SHTT 3 : 100
Time allowed : 3 hours Maximum Marks : 100
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Q=T ({397
G) @Y IvT e &1

(i) T T F A [ 39 F99-97 § 26 F97 &1

(i) WUS-37 & 97 1 - 6 T 377 T3 aqIct J97 & 3R Josh J¥7 & o780 1 37 f7eiiRRa

gl

(iv) @US-T F J97 7 - 19 TF -3 I JHR & F97 & 3R &% J97 & [T 4 3%
freffa &1

(v) TWUS-T F F97 20 - 26 TF 319-3R II R & F97 & 3R Jd% J97 & [T 6 37
freiia &1

(vi) I TG GREY 7 G 8ol FHIAT G99 &1 HHlF 7999 [7laq |

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

(iti)) Questions 1 - 6 in Section-A are very short-answer type questions carrying 1 mark
each.

(tv) 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.

(vi) Please write down the serial number of the question before attempting it.
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Qug - A
SECTION - A

Y99 HE&AT 1 W 6 dh Wik U9 1 3k T g

Question numbers 1 to 6 carry 1 mark each.

1. ko {59 oml & fau Yas gdte e
x+ty+z=2
2x+y—2z=3
3x+2y+kz=4

1 Afgdd B 87

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

2x+y—2z=3

3x+2y+kz=4

has a unique solution ?

. o o a - a a 0
2. Al a=4i-j+k A b=2i-2j+k § @ 98 AE Gy @ wifeg, S fw

a+b & FU®R T

0 U g O d

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

vector gl +b.

3. AWNWW;W%

O g t a O g -
(i+3j+9k)><(3i—7\j+puk)=0 2|

Find A and w if

O a t a O g -
(i+3j+9k)><(3i—)\j+|uuk)=0.
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- (0o O
4. HHAA r.

- (oo O
Write the sum of intercepts cut off by the plane r (

three axes.

2i+j—k)—5=omﬁa&ﬁmwmaﬁ:@@faﬂaﬁﬂﬁf@m

2i+j—k)—5=0 on the

O cos sina[] . N
5. A A=p o0 T @ 0<a<%ﬁagb¢qowonmlaaﬂﬂﬂam

T siha cosa[

it S8 A + AT = V21, B SRl AT, A &1 9ftEd T

0 cosa  sina

If A= . 0, find « satisfying O<a<% when A+AT=\/§12;

[T SIna  COoSa]

where AT is transpose of A.

6. A A TH 3x3 T e © a1 [3A|=Kk|A| &, T k &1 AW faf@w)
If A is a 3x 3 matrix and |3A|=k|A|, then write the value of k.

T ue - o
SECTION - B
U9 WEAT 7 9 19 dF Uik Y99 & 4 3k gl

Question numbers 7 to 19 carry 4 marks each.

7. did HITSTT J’(x + 3)V3 — 4x —x2 dx.
Find : {Cx + 313 — 4x — 2 dx.

2 2
8. WWW:I Y dx.
-2

1+ 5%

¥2

1+5xdx

2
Evaluate :
]
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9. T y=x3+2x—4 I TI TG & THHLT Jd BT, 1 fh T x+ 14y +3=0
W A T |
Find the equation of tangents to the curve y=x3+2x—4, which are
perpendicular to line x4+ 14y+3=0.

Ebln(a+1)x+251nx’ <0
H X

10. ¥fg fx) =10 2 , x=0
I+ br—1
— , x >0
= x

x=0 TR Hdd T dl a 99 b % HAM F0d T |

[kin(a + 1)x + 2 sinx

E " <0
If f(x)=% 2 ,x=0

VI +bx—1

Ef , x >0

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

11. x & AT T HINT : tan~ L(x— 1)+ tan~ e +tan~ 1(x+1)=tan~ 13x.

SPEN

—8x30
g5 HifeT f tan™ Mm—tan_l 0 4x D=tan_12x;]2 x|<i

0l —12x2 O M — 4x NER
Solve for x : tan~1(x—1)+tan~lx+tan~L(x+ 1) =tan~ 13x.
OR
_1 Ux —8x30 10 4x O -1 1
Prove that tan™t 22— 2% _[—tan =tan "2x;2 x|<—.
01 —12x2 O (71 — 42 275
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12,

2
AR x cos(a+y) =cosy T, ql T95 HifaT T % _ cos“(a+ y)

sina

. dZy dy
37d: Tag +IfT ff sina—2 +sin2(a + y)== = 0.
dx? dx

SREN

_ _ 420
afg y =sin™ %x AL A D%,Fﬁ%aﬁﬁﬁm

5 H
dy
If x cos(a+y)=cosy then prove that —= = .
dx sina
. d? . d
Hence show that sma—‘lz/ + sin2(a + y)—y =0.
dx dx
OR

_ _ 420
Find & if y =sin”! B — 41— 42

dx - 5 H

cos?(a + y)

13. T 9 X H 4 HHg 941 2 HTefl 1S € Sfaifeh Tk 311 9d Y # 3 kg 991 3 hlel!
1S 81 S Agesan (fo yfawem ) et w91 § § frbrell T S T

Hhe d97 Teh hicil U1 e | GIfFehdl J1d HifSTT foh Hepmefl T 7 9 YH @

EEAGIRIEES

SREN

A 71 B 90-91 T % T WIS 1 SV § 9e q foh ST HIE Th U@ W

3 STl H&A1sT 1 A 10 YT T Wl ol Siid 8] adil Ifc A W IRY

Tl ST S 1 HH: YIFFRAT F1d ST |
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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.

14. g A(—1, 8, 4) 9 fgaT B0, —1, 3) a1 C(2, —3, —1) =l fHaM el @ w
Tt T @ o U & (eee H1a HifwC | 37d: @1 BC # fag A &1 yfafda qm
HIFTT |

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.

15. UEY & =R fdg A4, 5, 1), B0, —1, —1), C(3, 9, 4) 3{RD(—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.

16. TH TRMAR 10 TS R 3 et & I3 TRY %A & T 145 9T §, Sdfh 3 7S
3R 10 fe<t & T8 2R W & fAUZ 180 &Il €1 SR & WAM ¥ Teh AUSH
R T &t 1 I8 <RY F o M IA-A 94 & | R T Wa
foeneft vam ¥ eRfe A 5 el & I3 TRY & & %had 2 2 7fd g3 faw | 39
e faeneff & fha &9 M faw? 3@ 9 A FH-9 Yo7 T9E T ¥ ?

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 ¥ 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 ?
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17.

18.

19.

T THHL]

2y e dx+ (y—2x e)dy=0

=1 fafyre ga 3@ wifse sefe fgan € f, afgx=0%, W y=1 %1

Find the particular solution of the differential equation

2y e dx+ (y—2x e)dy=0

given that x=0 when y=1.

fT oTasa gHTeu &1 fafyre ga 3@ #ifse, foan € f& <@ x=0 §, @

y=1%

dy __ x+ycosxy
dx 1+ sinx

Find the particular solution of differential equation :

given that y=1 when x=0.

(2x — 5) e2*

A I
J (2x — 3)°

dx
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(2x — 5) 2
(2x — 3)

Find : [ dx

OR

; x“+x+1
Find :
ind: f (x2 +1)(x + 2)

Qug - |
SECTION - C

U9 WEAT 20 W 26 Tk ek W9 & 6 3k ¢l

Question numbers 20 to 26 carry 6 marks each.

20. fag wifsw & @,ggﬁy—ﬂ—e,ewa%ﬁw%

2+ cosb
AT
TuiEn o €1 T st SO O sfuedn stEde & WE w1 o1 vid oy
1010
cos |
v
Prove that y = _Asing _ 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
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21. HRIUERI & TorEEl S gEn W ag s fE

(x+y)2 zx zy
zx (z+y)2 xy | =2xyz (x+y+z)3
zy Xy (z + x)?
SLEI
o 0 20
afe A= 2 102 AMA3—6A2+7A+kI,=0 8, @ k &1 HF I@ FIC
2 0 3p

Using properties of determinants, prove that

(x + y)2 zx zy
zX (z + y)z xy |=2xyz(x+y+ z)3
zy xy (z + x)?
OR
o 0 20
If A= 2 17and A3—6A%+7A+kI;=O find k.
2 0 30

22. HHTHCA fafy ¥ 39 SR &7 &1 &9%ha 9 sitag, 5&es oY (2, - 2),
(4, 3) 3R (1, 2) T
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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23. AATfHFA=RxRR®3R* AT (a,b)* (c, d) =(a+c, b+d) gV IR e fgememy
Hfsrar 81 <uilze o + oy fafog 9on ge=d 81 A § * &1 9@ 999 I
FHINT| A & JAh 999 (a, b) € A T Tqa™ off JT HIC |

Let A=RXR and * be a binary operation on A defined by
(a,b) *(c,d)=(a+c,b+d)

Show that * 1s commutative and associative. Find the identity element for *
on A. Also find the inverse of every element (a, b) € A.

24, WOH T: ¥F YU H ¥ dF gEAW aAgesan (form wfasema ) A T g
X T Hemed # ¥ god St ' Fad Al § | X 1 WIfehdl S 1 i |
S T AT AT T ol Jd 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.

25. & Jarga Afed T 50,000 1 AT 1 AR FET a@a 81 ST g 39
I YHR F SISl (qEY W) A R B H few w1 &) g <ar §, o
fafera o | wE: 10% 3R 9% o9 Ty ¥ 1 9% F1vea & € f% 9 A’
H %1 9 %7 T 20,000 FAfe@ wam qon dic ‘B H %9 ¥ %9 T 10,0001 9 T8
ff =medl ® fF w8 @ w8 I ufn die A’ § faw R, S o s die B
T e §1 29 s YU 9ue ) AeE oty g ga sifse fed fw
ITH! SYHRAT A9 U B Feh |

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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o~ o L\ A

26. 39 UG 1 GHHO Jq hifee, F9d qoaal

=

g u O
.(i—2j+3k)—4=0 q«

g d ]
.(—2i+j+k)+5=0

=l

1 gfdeded Y@ THfed © 3R {9 gRI x-37187 q1 y-3187 W FIE T Hq: TS
ERCI A

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

- (O | O
r.(i—2j+3k)—4=0 and
- g o O
r.(—2i+j+k)+5=0

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