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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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I 3397 :

G) TN 597 3 &1

(i) FTT AT I A [F 3G FIT-97 § 26 F57 &/

(iii) TUS A F F97 1 - 6 T 377 oTg-IR oIt F¥7 & 37} Fedldh §¥7 & [o7q 1 37 f7eiRa
gl

(v) @US T & J97 7- 19 TF AIH-3R I JFR & F97 & 3R J&F J99 & [T 4 3%
freiia &1

(v) TUE T F F97 20 - 26 TF S5-3Il FFR & F57 & 3R F4F J97 & 74 6 HF
freia &1

(vi) ST TG TR I T T8l FHTI F97 P FHHD 1999 feriaa |

General Instructions :

(i)

(i)

(iii)

(iv)

(v)

(vi)

All questions are compulsory:.
Please check that this question paper contains 26 questions.

Questions 1 - 6 in Seetion 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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Que - A
SECTION - A

U9 &A1 1 ¥ 6 T Uk U9 T 1 3k ¢

Question numbers 1 to 6 carry 1 mark each.

L R g o e lal= L - ol x -5 2 ke s

I I |

If vectors a and b are such that ‘ ‘ b‘ and ‘a X b‘ \/— then find

‘a-b‘-

2. AT 4 A b < AEE WU F A 5 qA b F I FI0 RN AW, AR 2 -2 b
T Yo Tfesr 8 2

If 2 and b are unit vectors, then what is the angle between a and b for

5—\/515 to be a unit vector ?
.. @O0 O R O 0 0
3. gUaall r2i—3j+6k)—4=0 T r-(6i —9j+18k)+30=0 & o= I I

it |

-~ 0o o o
Find the distance between the planes r-(2i—3j+6k)—4=0 and
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afe A Tk T o o ¥ fE AI=5 ¥, @1 JAAT) @1 e fafeu

If A is a square matrix such that |A|=5, write the value of |AAT\ )

2 A —40 o
Ay A= 3 qe B= 0§, @ |AB| &1 O 10 hifad |
B -1g B 20
2 —4
it A= 2Band B=2 B find |AB|
B -1 B -2
M 30 0 4 .
afe A= AAM KA=D" 2HE a1 k a9 ah T S R
2 -5p 08 5bg
M 30 0 4
If A= 0 and KA=E a% find the values of k and a.
B 50 08 5bp

Qug - d
SECTION - B

U9 WEAT 7 9 19 Tk YAk U9 ok 4 Ak g1

Question numbers 7 to 19 carry 4 marks each.

~

(sin 2x)%+ sin"1\Bx T x % WY& ehel HIfST |

AT

O 2 2 O N
AL+ -1 0 T cos™ 1x2 & TTUET TThaeld hifaT |

H\/1+x2 +\/1—x25

tan
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Differentiate (sin 2x)x+ sin~1v/3x with respect to x.

OR

p B1+a? - VL

Differentiate tan™1 nkil D with respect to cos ™ 1x2.
H\/l +x2 + \/1 — x?
% sing(x +1), x<0
8. AW f=0 7 . x=0 T Had &, a1 k 1 7H J1q RIS
5—3, x>0
X

%{ sing(x +1), x<0
Find k, if f(x)= Don v —si 1s continuous at x=0.

—SsinXx
SRR, x>0
X

9. & ay’=x3 % 39 fug a1 x FEWF am? B, W Afca w1 g0 I

IS |

Find equation of normal to the curve ay?=x3 at the point whose x coordinate

is am2.

sin x

10. M@ RIS : Ismx(1+s1nx)d

—sin x
sin x (1 + sin x)

Find : [
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11. J1d HIWT : [[og (log x) + 5] dx

12,

13.

log x)

1

log x

Find : J’ [log (log x) + 1dx

2

9 . 9
HM T4 HINT I&dx
0

sin x + cos x

S REN

HHE A1d W :}cot_l(l - x+ x2)dx
0

72

. 92
Evaluate : I & dx
j sinx + cos x
OR

1
Evaluate : I cot ! (1 - x + xz) dx

0
3feehel THIHTOT 1 B WIS @ (x + 1) % —y=e (x +1)
Solve the differential equation : (x + 1) % -y = e3% (x +1)3

X
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14. 3Tehel FHIRI & B HIWT : 2y e%dx+§/—2x e%édy=0

X OJ X/ [
Solve the differential equation : 2y e%/ dx + @/ —2x e%/ ﬁdy =0

15. 39 9 e H T AR J@vs, foemed & fay gF <1 =ed €1 59 398
JEUe & faad g8t 7 @t 3 Saren o Afe swent 9 50 W wH qen drern
50 HI. 9IgI T1 ST, @ SHRT AARA FHM T W= Il SHHR! @idrs 10 H. HH
S ST QAT =TS 20 . &H & S ST 1 SHhT &ha 5300 HiZ HH B S |
ATl & FAM 9 39 e &1 faamd 3 Hifw | s oft e fF a8 wie =i
T I TRl © ?

Ishan wants to donate a rectangular plot of land for a school in his village.

When he was asked to give dimensions of the plot, he told that if its length is
decreased by 50 m and breadth is increased by 50 m, then its area will remain
same, but if length is decreased by 10 m and breadth is decreased by 20 m,
then its area will decrease by 5300 m?. Using matrices, find the dimensions
of the plot. Also give reason why he wants to donate the plot for a school.

B0, 1017w
16. W@W% 2sin EEH tan 53_15_4

AT

TR FI x % FIT B BT @ cos (tan 1x) = sin Ef()t_l %ﬁ

B [ | [ Y Y
Prove that 2sin %E tan 53_18 1

OR

_ ) 13
Solve the equation for x : cos (tan 1x) =sin Epot 11@
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17. T ITAFIRBTI 90 AH 3 9% iR 4 1 73 € 721 B 9t # 4 9hg 3R
3@ e B 9 7T agssa fhdl T 97 § 9 (yiaeemdn fomn)  fereft TR
3R arlf T TR 9% T Whe 91 Tk oTel § Wiigehdr A &ifee fF 9% 99 B H
Y fehredt 8 off |

There are two bags A and B. Bag A contains 3 white and 4 red balls whereas
bag B contains 4 white and 3 red balls. Three balls are drawn at random
(without replacement) from one of the bags and are found to be two white and
one red. Find the probability that these were drawn from bag B.

18. fen @ o iv ofewr 3. b ¢ A TFR TE YT A & fF a=b+c¢ | W@
o 0O O O
p, g, 1, s 9@ HIfaC T IS &1 93%A 5/ T S8l a=pi+q]j+rk,
- 0 0 0O L 0o 0O o
b=si+3j+4k A ¢ =3i+j—2k |
Given that vectors a, b, ¢ form a triangle such that a =b+c¢. Find p,q, T, S

' ) . O o o L, O 0O o
such that area of triangle is 5.6 where a =pi +qj+rk, b=si+3j+4k and

o oo g
c=31+j-2k.

19. Tog3li A (3,2, 1), B@,2, —2) T C (6, 5, — 1) | B M dTet THAA Bl FHIH]
I HINIT | 37d: NhT HF JG sitey fordsd faw A 38, 2, 1), B (4, 2, —2),
C (6,5, —1)TAAT D (\, 5, 5) THIAT B |

SREN

faind O N . o o N = D D ] D O . ]
39 foig o e A IS ST @1 ¢ =(—7 —2j —3K)+\3i +4+3k) 39

Toae B faerd ¥ S wew n=i+)+3k Wﬂaﬁﬁ%ﬁmtﬁﬁg@%ﬁ
T W 2
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Find the equation of plane passing through the points A (3, 2, 1), B (4, 2, —2)
and C (6, 5, —1) and hence find the value of N for which A (3, 2, 1),
B, 2, —2),C(6,5 —1)and D (\, 5, 5) are coplanar.

OR

Find the co-ordinates of the ©point where the line

r= (_ZD_ QD]' - 3E) + )\(3Di +91]' + 3Dk) meets the plane which is perpendicular to

O

. o, 0 . 4 ..
the vector n =i + j+3k and at a distance of NiEl from origin.

«ug - "
SECTION - C
W9 WE&AT 20 W 26 Tk Tcleh U9 o 6 3(eh B
Question numbers 20 to 26 carry 6 marks each.

20. OHI % f: N > N UF Wl f (x) =422+ 12x+15 5 GRIMG g1 <omsy, fop
f:N > S FchAUE § (Tl S, / F ARTL®) | f P G T HITT | STq:
£~ 1(31) AAT f~ 1(87) J1d HifeIT |
Let f : N > N be a function defined as f (x)=4x2+12x+15. Show that

f: N — Sis invertible (where S is range of f). Find the inverse of f and hence
find f~1(31) and f~ 1(87).

21. R & TOTEEl H1 G w fag Fifee 6 -

(b+c)2 a2 be
(c+a)2 b2 cal=(a-b)b-c)c—a)a+b+c)(aZ+b2+c?)
(a+b)2" c2 ab

3YAT
rfyen dferd Efshanstl o1 & ek 11 A8 1 SRy J1d HIfST

o2 -1 30
A=g-5 3 1

H-3 2 3{
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Using properties of determinants, prove that :

(b +c)2 a2 be
(c+a) b2 cal|=(@a—-b)b—c)c—a)a+b+c)(aZ+b?+c?)

(a+b)?2 ¢ ab

OR

Using elementary row operations, find the inverse of the following matrix :

o2 -1 30
A=0-5 3 1p
H-3 2 3{

AU 1A BT &I T BT f(x) = x4 — 8x3 + 22x2 — 24 + 21 TR FdAF 3tera
fR® gEa= ®1

S REN

T f (x) = sec x +log cos2x, 0 < x < 27 % SATYRTH T =LATH HH JId HITST |

Determine the interyals in which the function f (x) = x* — 8x3 + 22x2 — 24x + 21
1s strictly increasing or strictly decreasing.

OR

Find the maximum and minimum values of f (x) =sec x+log cos?

0<x<2m.

X,

TR 1 TAN o &F {(x, ¥) : y2<6ax qUT x2+y2<16a2} Al AR A
ST |

Using integration find the area of the region {(x, y) : y2<6ax and x2 +y2<16a2}

65/1/S 10
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. g —1 +1 _2 +1 .~ N b
94, O TR Y@l o=V Z qp XY 22 &l Adfae @ 9

TATA T GHIHIO JTd HITIC | 31d: 93T fom &97 9Ted 9HAA, I@T

x;2=yI1=Z;2 1 Aot Hal € fera e ?

Find the equation of the plane containing two parallel lines

x—1 y+1 z x_y—2 z+1 . .
5 - 1 3 and i o 6 Also, find if the plane thus obtained
: . ox—2 y—-1 z-2
contains the line 3 1 5 or not.

25. T H{fad ARR § &9 ¥ &H 80 WS fdeidd A IR 100 HHH @S B
Tfeq | & @ g F, 3R F, 3ucied € ekt @ra e % 5 9fd "eie 3R
% 6 9fd AR 21 sA UQ1Y F %] T 3ol W el A & 4 70 SR @S
wared % 3 Wk wiferd €, Safeh uis" ueed F, 1 T 36§ foeifia A %
3 WEeh SR @i 91e o 6 Hen dffed €1 39 Ee UmE 9@ & €9
T frefyd RINT | Hdfdd ARR 6 =AdH AFTd 9d RifSC s Tk 37 91 @@
Tt 1 g0 | SR =IaH 99 & STEvdehdl i T Hl B |

A diet is to contain at least 80 units of Vitamin A and 100 units of minerals.
Two foods F; and F, are available costing< 5 per unit and I 6 per unit
respectively. One unit of food F; contains 4 units of vitamin A and 3 units of
minerals whereas one unit of food F, contains 3 units of vitamin A and 6 units
of minerals. Formulate this as a linear programming problem. Find the
minimum cost of diet that consists of mixture of these two foods and also meets
minimum nutritional requirement.
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26. JUH ©: ¥4 Uikl H 9§ TH G Argesan (fomn gfqeemmn) =+ 1 7H o X
T et § 9 9o S Ge &l F9 il 8, d X 1 Wifgehdl ded J1a
T ST T HET qAT GEROT ot J1d RIS |
Three numbers are selected at random (without replacement) from first six
positive integers. If X denotes the smallest of the three numbers obtained, find

the probability distribution of X. Also find the mean and variance of the
distribution.
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