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Please check that this question paper contains 12 printed pages.

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.

Please check that this question paper contains 26 questions.

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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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 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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SECTION - A

U9 WE&AT 1 9 6 Tk Uich W97 T 1 3k ¢

Question numbers 1 to 6 carry 1 mark each.

1. 3Ifc A U& W@ o oeyg ® f JAI=5 ®, @1 |JAAT| @1 9w fafew)

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

N N O
9. TEAA r-(27-3]+6k)—4=0 T T (61 —9]+18K)+30=0 ¥ ¥ T T
ShiTeT |

- 0D o o
Find the distance between the planes r-(2i—3j+6k)—4=0 and

N U O 0
r-(6i—9]+18K)+30=0-

3. df a M b A UEE TRUE N 4 a1 b F o= H0 FA AW, AR 4 -2 b
T A gfesr 812

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

a—-/2 ]T) to be a unit vector ?
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—40 &
4. ?TE'A=% 0 dem B= ! 25%,a‘r|AB|mmsmﬁﬁm|
—4Q

Tf A= dB=5 5 find |AB
% Dan %3 _25, in )

3 0 4
5. ?TFG’A=§ 5 qem KA = 2 Em%aﬁkama%nﬂaﬁﬁm|

=50 T8 5b
M 30 0 4
If A= 0 and KA = E a% find the values of k and a.
2 50 08 5bg

6 st a o p et lal=L, b= o laxil 5 2l

Fd hIfST |
If vectors a and b are such that ‘ ‘ b‘ and ‘a X b‘ J3 then find
apl.
©us - o
SECTION - B
U9 W& 7 9 19 T TAH W9 o 4 3k & |
Question numbers 7 to 19 carry 4 marks each.
éisin%(x+1), x<0 )
7. AT f=H T . x=0 T G4 &, dl k 1 AH I HIFC
D—3> x>0
B x
@(sin%(x+1), x<0
Find k, if f(x)= 0, . 1s continuous at x=0.
an x —sin x
8—3, x>0
X
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8. (sin2x)"+ sin'y3x I x & WU kel HIfST |
S PEN

O _
tan! Jl” V1o DEFTCOS 1y2 3 HTUe] STeehel iy |

H\/l + 22 + 1 — 22
Differentiate (sin 2x)"+ sin~1v/3x with respect to x.
OR
Differentiate tan™! D \/1 —x° D with respect to cos ™ 1x2.
HJl +22 +41-

9. TTmifrdmafew 9N ¢ HIFR @ TR & fF a=b+¢ | W@

¢ o 0 O O
p, q, 1, s 9 HIT fF 51T FT %A 5/ T Tl a=pi+qj+rk,

0 IZI
3j+

N 0 N g 0 [J .
b=si+3j+4k 99T ¢ =3i+j—2k €|

-

Given that vectors a,b, ¢ form a triangle such that a=b+ ¢ . Findp, q, 1, s

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

N 0o 0 0

c=31+j—2k.

10. A IA AARBEI I AT 3 % 3K 4 @@ i € 991 B 9 H 4 W 3R
3@ ¢ B 1 O e Ag=sd fhdl T 9 § § (wiaeamdn fomr)  feredt T=h
3R Ut T TR 9% <) Gthe 99T Ueh A § YIfehdl A hitse fh 98 9 B H

T et T o

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.
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11. M 799 e § T TR J@ve, foaed & faw g < 9ra §1 59 399
y@ve i fommd g8t 7 @ 39 aamn & afe suwt der 50 W w9 1 ISR
50 HI. 9QT & ST, A THRT &FTH THH W W] AfC THRT el 10 H. FH AT
T ST qen ek 20 W FH R S ST A TR FABA 5300 H2 FHY B ST |
TRl & WA 9 39 e &1 faamd 3 Hifw | wRo off S fF a8 wie i
TH A1 @ § 2

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 m2. Using matrices, find the dimensions
of the plot. Also give reason why he wants to donate the plot for a school.

12. 3Ihdl FHIHIU Sl B hIFWT : 2y e%dx+§/—2x e%édy=0

. | - R
Solve the differential equation : 2y e/ Ydx + ? —2xe/Y ﬁdy =0

13. 3fdehel FHIHTT &1 BA IS @ (x + 1) 3—3/ —y=e3 (x +1)
X

Solve the differential equation : (x +1) 3_}/ —y = e (x +1)°
X

65/3/S 6



14. Eﬂﬁﬁﬁﬂ:ﬂlog(long 1 5 1dx

log x

Find : J'[lOg (log x) + 1 1dx
log x 2

.1B0 ., 0170 _
15. ﬁ:'o_&'w&h_ 2sin EEH tan 53—15—1

SREN

HHIHWT F x & T g ST @ cos (tan™lx) =sin Ecot_l %ﬁ

. M0, 017 _w
Prove that 2sin %H tan 53_18 1

OR
. 1\_ ... 0 .-130
Solve the equation for x : cos(tan™ "x)=sin Bpot ZH

—sin x

1
16. I T : [ 5 smy &

1—sinx
sin x (1 + sin x)

Find : [
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72 sin?x
17. 9F I ST : J’—dx
0

sin x + cos x

S REN

HE Ald W :}cot_l(l - x+ x2)dx
0

T
Evaluate : I
0

sin2x

sin x + cos x

OR

1
Evaluate : I cot ™! (1 - x+ xz) dx
0

~

18. 9% ay?=x3 % 39 fog e x Fderis® am? 8, W sifucis &1 w0 @
HIfTT |

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

is am2,

19. Tog3liA(3,2,1), B, 2, —2) T C (6, 5, —1) | B TH dTel THAA Bl FHIH]

I HINL | 3T A T HF J@ hireC fordeh faw A (3, 2, 1), B (4, 2, —2),
C (6,5, —1)TA D (\, 5, 5) THIAT B |

SPEN

3 o . [aWa N N 0 O H] [ O [
39 foig o fdwish A HIST S8 W1 ¥ =(—7 -2/ —3K)+\3i +4j+3k) 39

goae 1 et § S e n=i+ ) +3K WW%HW%W’@@%ﬁ
T W T
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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 Iline

Y= (_ZD_ 2D]' - 3E) + }\(gi +91]' + 3Dk) meets the plane which is perpendicular to

L 0o [0 . 4 .
the vector n =7+ j+3k and at a distance of AL from origin.

Qug -9
SECTION - C

Y9 W&T 20 W 26 TF Tk U7 & 6 3k &

Question numbers 20 to 26 carry 6 marks each.

20. Yo ®: ¥4 Uikl H 9 T G Argesan (fomn gfqeemmn) =+ 71 7H o X
T el § 9 9o Sid §©d ] F9d Kl €, a1 X 1 WIfIehdl ded I
HINTT | & 1 T a9 TEOT off Jd Hifoig |

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.

21. U& Gqfad SRR § w7 ¥ &HH 80 HHE faeifi A R 100 AEE @i g
Ifeq | & @™ g F, 3N F, 3qcied € ekl @d as: % 5 9fd A6 3R
% 6 90 A® T 4T TR F, &1 TH TR H foeifid A & 4 T iR wfe
wered o 3 AEk wiwferd €, Sefe g e F, %1 TF 3hE 0 faefia A &
3 A AR @it v & 6 e gfmfed €1 39 Ee Tume @ & '
T f&fud *INT 1 Hfeld TRR &1 =AdH AFTd T Hitse Sl foh 31 S @
weredf @1 fagw § iR =gAaw v &1 sTaveshal w1 g8 &Yl §
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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 ¥ 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.

22. HRIURI & TTorgEl &1 FAN w= fag wifse 6

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

SREN

yRfyer dfe Sfseanstl &1 7 otk 91 =g o1 Hord Fd HIfVT -

02 -1 30

A=0-5 3 1

H-3 2 3{

Using properties of determinants, prove that :

(b +c)? a? be
(c+a)2 b2 ca =(a—b)(b—c)(c—a)(a+b+c)(a2+b2+c2)
(a+b)2 ¢® ab
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23.

24.

25.
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OR

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

02 -1 30

A=g-5 3 1F

H-3 2 3{

* * _1 +1 _2 +1 L X haV oV
T FHIA @ x2 =y_—1=§ LRl %=y_—2=26 &1 A= A a1

AT T GHIHIO JTd HITTT | 31d: 9T fo &971 9red 9Had, I@7

x;2=yI1=Z;2 1 At T T A TE 2

Find the equation of the plane containing two parallel lines

x—1_ y+1 =z x_y—2 z+1
2 I R R ;) 6

. Also, find if the plane thus obtained

ntains the lin al = = r not
contains ele3 1 5o ot.

TRl &1 AN I &7 {(x, y) : y2<6ax 91 22+ y2<16a2} &1 &Thd JQ
SIS |

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

o T £ N o N Th Bl [ (1) =422+ 12x+ 15 50 TRy g1 <wise fow
f:N - S FHAMT § (SAfF S, £ 1 AR ) | £ HT Fqai™ A1q HIfT | Tq:
£~1(31) q°1 f~1(87) A1@ HifSIT |

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).




26. 3RS JTT HINTL & W T f(x) = x4 — 833 + 2222 — 24x + 21 TR I 2F2ren
R BmH B

AT

TR f (x) =sec x+log cos? x, 0 < x < 27 % SIYRTH T =LATH HH FId RIS |

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

OR
Find the maximum and minimum values of f (x) =sec x+log cos?
0<x<2m.

x,
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