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General Instructions :

(i)  All questions are compulsory.

(ii))  This question paper contains 29 questions.

(iii) Questions No. 1-4 in Section A are very short-answer type
questions carrying 1 mark each.

(iv) Questions No. 5-12 in Section B are short-answer type
questions carrying 2 marks each.

(v)  Questions No. 13-23 in Section C are long-answer — I type
questions carrying 4 marks each.

(vi) Questions No. 24-29 in Section D are long-answer — Il type
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questions carrying 6 marks each.
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SECTION - A

9 G 1 § 4 dh Tk I 1 376 I ¢ |

Question numbers 1 to 4 carry 1 mark each.

If¢ A =3 B g 9alh A YT B ®ife 3 % ol SME &, a1 | B | =27, dl
PNEGEIES

If A =3B, where A and B are square matrices of order 3 and | B |
=2, then find | A |.

Find : j\m

tan x bl secx%qﬁamﬁf@ﬁ |

Write the derivative of tan x with respect to sec x.

geaqu b ums Afewgau [a—b|=1%, @ aaw b & ofiww
YAV T SHIT |

If 4 and b are two unit vectors and | 4 — b | = 1, then find the acute

angle between 4 and b.
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SECTION - B

YT AT 5 9 12 T Tk Y31 h 2 37 3 |

Question numbers 5 to 12 carry 2 marks each.

5. Tag&INT: cot ! (=x)=m—cot—1x,x eR.

Prove that : cot ! (x)=m—cot lx,x e R.

2
6. e sin [sin—1 5t cos™! 2xj =1 8, d1 x =1 7 1A shiToT |

2
If sin [sin—1 -+ cos™! 2x] = 1, then find the value of x.

7. WXWWJ&Y=G i]wzme:(l 140]%|

3 2

7 4
1 4jand2X+3Y={ j

Find the matrix X if Y = [ 1 10

8. e f(x) =x3 — 5x2 — 3x o foTu Sfauet [1, 3] ¥ AILHE THI AT
HITT |

Verify Mean value theorem, for the function f(x) = x3 — 5x2 — 3x in
the interval [1, 3].
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9. T VT, T3k 6y = x3 + 2 o LA T HL LG & | 956 T 3 ToigaTi sl J1d

SHITTT STaT x-FEeme 1 gt | y — e 2 7T el & 96 Wi @ |

A particle moves along the curve 6y = x3 + 2. Find the points on the
curve at which the y — co-ordinate is changing 2 times as fast as the

x — co-ordinate.

10, Fm ifr ; [ S g

Find‘fsm (x—a)
"/ sin(x+a)

11. Toh iR Fqds I g qemd afesi 2 = 1 -+ 3kawm 8 =21 - 7)
+ k gr froifea & | 5o it @t Faffa w0 are afew 3@ ik |
3T FHI TqHS 1 & T HIT |
The adjacent sides of a parallelogram are determined by the

vectors a@ = 1 — 3\ +3kand B =21 - 73'\ + k. Find the vectors
determining its diagonals and hence find the area of the

parallelogram.

~

12. Teh Y@ <kl I SR IDTAT =T | hH § 0 Ueh 1 {9y 931 I1ed g4 <hl
TRIehdT JTTd shIfTU |

A die is tossed thrice. Find the probability of getting an odd

number at least once.
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SECTION -C

9 G&AT 13 T 23 Tk TS YT 6 4 376 ¢ |

Question numbers 13 to 23 carry 4 marks each.

13. TRl o TUTEHT sl ST e firg HifT

xy xz x2+1
y>+1 yz xy
yz 7z2+1 xz

e
320
afeA=|1 4 0|2 AeaisufF A2-7A+101;=0 31d: A~ 7
0 05

I |

Using properties of determinants, prove that :

xy xz x2+1
y>+1 yz xy
yz 72+ 1 xz

OR

2 0
IfA= [ 1 40 j, show that A — 7A + 10 Iy = O, hence find A"
0 05
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(3sinx_1)2
14. aﬁtb_cﬂf(x)={xlog(l+5x) , x# 0
k , x=0

x =0 WHAG &, d k & HH J1d hITT |

Yl

ARy =n 1 3 g B B (1) 4y =0,

(3sinx_1)2
If the function f (x) = { xlog(1+5x) "% # 0
k , X = 0

1s continuous at x = 0, find k.

OR

[1—x d
Ify= 1+ x , prove that (1 —x )ExXer:O

15. 9fe (sinx)Y = x + y &, o gnsy fh

dy 1-(x+y)ycotx
dx (x+y)logsinx—1

If (sin x)¥ =x +y, then show that

dy 1-(xty)ycotx
dx (x+y)logsinx—1

65(B) 7 cn



+
16m6ﬁﬁqj3xx dx

Pt+x—1

Yl

EIGEIE L Je .cos (3x + 1) dx

2+
Find : j SR dx

3 _x24+x—1

OR

Find : Je .cos Bx+1)dx

.2

17. T T i - j SILY iy
OSIHX+COSX

Y 2
Evaluate : I _ st X dx

0 SIn X +CoS x

18. T STaehar avieRtor o1 faRTe Bt STTa SifeT

d
axz—3cot x.y=sin2x;ﬁ€ﬂ%%y=2%Tﬂx=g%|

Find the particular solution of the differential equation

d
EXX—3cot x.y=sin2x;giventhaty=2whenx=§
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19.

20.

21.

TH el o Hol bl FHETIT A TCAT STashet THISHIUT 1A <hifore fmehl
T x — 3781 W & qun foeht s qe feg ® |

Form the differential equation representing the family of ellipses

having foci on x — axis and centre at origin.

Iie wR 6 A(3, 2, 1), B4, x, 5), C(4, 2,-2) 3R D(6, 5, —1) Hgaci
2, 1 x Sl A T hIfSTT |

If the four points A(3, 2, 1), B4, x, 5), C4, 2, -2) and

D(6, 5, —1) are coplanar, then find the value of x.

e, fes diew wefishor fmfalied 2, o o= 6 =Fad gl A
SHifdT |
T=@G+2]+3k)+1 (=35 +2k) 3

=@ +5)+6k) +ui+3]+k).
Find the shortest distance between the lines whose vector

equations are given below :
— A A A A A A
r=1+2)+3k)+A(1—3) +2k)and

T =1 +5)+6k) +u@i+3]+K).
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22, o el U 8 Tk Ot A T 4 11 97 4 el Tie 8, O B H 3 11 91 5

23.

] Tie AT Ot C H 5 T 91 3 hiedt Te & | i1 &t 4 & Teh ol
ATgS AT AT T AT 390 U Ao AT Th g Heblett T8, I foh et T8
TS | UTRIehdl F1d Shifere for T8 Tie 9t B4 @ feprefi 16 2 |

From three bags, bag A contains 4 red and 4 black balls, bag B
contains 3 red and 5 black balls and bag C contains 5 red and 3
black balls. A bag out of the three is selected at random and a ball
is drawn from it randomly. If the drawn ball is found to be red,

find the probability that it was drawn from bag B.

qTM o 52 Ul <l Teh TSt bR | Hhel T8 T T § ¢ Il ST T
TTEATAT o fehTel ST & | STGRITE! ohl TEAT 3l TTRIehdT e faiRaT |

3Td: 39 S hl ST T hiT |

From a well shuffled pack of 52 playing cards, two cards are
drawn at random without replacement. Write the probability
distribution of number of kings. Hence find the mean of the

distribution.
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Qg ¢
SECTION -D

T AT 24 § 29 T T T h 6 I | |
Question numbers 24 to 29 carry 6 marks each.

X

24. guigu i £: [-1, 1] > R, f(x) = =, G J&T %ol Teheh! 2 | HoH

x+2°

f:[-1, 1] — (f 1 9fER), &1 Ifdal| weH F1d SHifsT | 37: Fl(;—lj

an FI@W@ﬁNl
YN
T ShHITTT Toh Tga3mmart fshan

+
PRRCEL)

() ou Tt g =i |
(i) HrE=d g L |
37d: 3T ShIToTU foh Gisha * o1 dcweh & o1 &

, Va,be R

Show that f: [-1, 1] — R given by f(x) = is one — one. Find

x+2

the inverse of the function f : [-1, 1] — (Range of f) and hence

1 1
find 1[?] and f~ l(gJ
OR

65(B) 11 cn



Find whether the binary operation :

+b
a*b=(aT), VYabeRis

(1) Commutative
(1) Associative

Hence, find if the operation * has identity or not.

25. 3reyg faty o s @ fre weieRtor fepm 61 a1 S1a i :

x—y+2z=7;3x+4y—-52=-5;2x—-y+3z=12.
Solve the following system of equations using matrix method :

x—y+2z=7;3x+4y—-52=-5;2x—y+3z=12.

26. dh y? = 4x o Topet foig T 30 AN 1 GHisptor 1q IR St forg
(0,3) W EH AR |

YAl

Teh 28 Ut &fe AR <l G gohal H TaWwh Tohal ST & | Ueh Zohe © ol al
TR T T AT 2 | ST gohel bl et fehat Bt =miey fed it
TS I I AT §hA =JaH &l ?
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Find the equation of the normal to the curve y> = 4x, which passes
through the point (0, 3).

OR

A wire of length 28 cm is cut into two pieces. One made into a
square and the other into a circle. Find the lengths of the two
pieces so that the combined area of square and the circle is

minimum.

27. FHTHEH o YA H YW IgAi Hash y2 = Ox, x =2, x =4 T x — 374
H Ter &7 T & %a F1d I |

AT
I <ht /A1 o w9 1 f=feRaa fFfeeaa aamese 1 am 3ma hifs |
5
J (2x? +3x + 1) dx.
2

Using integration, find the area of the region bounded by y? = 9x,

x =2, x =4 and the x — axis in the first quadrant.
OR

By the method of limit of sum, find the value of the following

definite integral.
5
J (2x? +3x + 1) dx.
2
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28. fig (-1, -5, -10) A x@n T = 21 - § + 2k + & 31 + 47 + 2k) 3%

A T - (1 | + k) = 5 % ufoesed fig % we i gt 7 Hifr |
Find the distance of the point (-1, —5, —10) from the point of
intersection of the line ¥ = 21 — 3\ +2k + (3/i\ + 43\ + 21/;) and the

plane?-(/i\—ﬁ\Jrl/%):S

29. Ueh BRI & TR o WISl X 3T Y bl 30 bR et =mean & o
fsror 1 faerim A < 0 @ 1 10 ATeh, o B i 0 & &1 12
Heh AR foerfie C i 6| & A 8 A=k &1 | 1 6.7, WSl ® faerfomi
fam ARG TR

s faafm A foefm B i@ C

X 1 2 3
Y 2 2 1

ST X 1 TR AT eI T 16 IRAST Y & 1 fopm s qe9 % 20 8, a1

(i) aTfed MER o folu, |y 1 a9 qod F1d HH & fog Wah
o F9e 94 (L.P.P.) ¥ o7 |

(i) T AT o S H Ggferd WIS o1 91 T8 & ?
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A dietician wishes to mix two kinds of food X and Y in such a way
that the mixture contains at least 10 units of Vitamin A, 12 units of
vitamin B and 8 units of vitamin C. The vitamin contents of one kg

food is given below :
Food Vitamin A Vitamin B Vitamin C
X 1 2 3
Y 2 2 1
One kg of food X costs ¥ 16 and one kg of food Y costs ¥ 20. Then

(1) for finding the least cost of the mixture which will produce the

required diet, write an L.P.P.

(11) What is the importance of balanced diet in a person’s life ?
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