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ral Instructions :
(i)  All questions are compulsory.
(ii)  This question paper contains 29 questions.

(iii) Questions 1-4 in Section A are very short-answer type questions carrying 1 mark
each.

(iv) Questions 5-12 in Section B are short-answer type questions carrying 2 marks each.

(v) Questions 13-23 in Section C are long-answer I type questions carrying 4 marks
each.

(vi) Questions 24-29 in Section D are long-answer II type questions carrying 6 marks
each.

gug -
SECTION - A

T T 1 W 4 T TAH U 1 FFHE |
Question numbers 1 to 4 carry 1 mark each.

g A, 3 X 3 T FEHAIE e &, A k 61 O 91 2T afs det(A)) = (det A)¥g |
If A is a 3 x 3 invertible matrix, then what will be the value of k if det(A~!) = (det A)X.

kx
— Rk x<0 .
3R ‘K’ T A I HITSTT o1t For f(x) = | x| S omEm Y |
37, ATX=0
) , i — , ifx<0 .
Determine the value of the constant ‘k’ so that the function f(x) = | | x| is
3 ,ifx=>0

continuous at x = 0.

3
maraﬁfm:f%dx
2

3

Evaluate : f 3% dx.
2

Iig T T@T x TAT y STdT B GAICHD SO o T AT 90° TAT 60° o HIOT A &, aF 7T
SHINTT TE 23T Tl T (=TT o W Tehe AT Hi07 S © |
If a line makes angles 90° and 60° respectively with the positive directions of x and y
axes, find the angle which it makes with the positive direction of z-axis.

2
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g -o
SECTION - B

T IS5 W 12 TH TAFH T 2 AFH T |
Question numbers 5 to 12 carry 2 marks each.

5. 3T foh ueh oo qufed eee o foskot o at seae I €

Show that all the diagonal elements of a skew symmetric matrix are zero.

d
6. ACsin’y +cos xy=KF AT x = 1,y:£ r axzsrmaﬁ%—mr |

d T
Findaxxatx= 1, y=Zifsin2y+cosxy=K.

7. U T B TEA 3 T THIA, B R W 9 W & | 5 et i e 2 A €, Al 39 gRE
&IHeT % g i 3T T HISTT |

The volume of a sphere is increasing at the rate of 3 cubic centimeter per second. Find
the rate of increase of its surface area, when the radius is 2 cm.

8.  TRIMEE fob W f(x) = 4x° — 18x2 + 27x — 7T R W U TEHH ¢ |

Show that the function f(x) = 4x> — 18x? + 27x — 7 is always increasing on R.

9. W W W IR FHERU FA HW S g A(L, 2, —1) ¥ R Sl & dem W
5x—25=14-Ty =35, F TR E |
Find the vector equation of the line passing through the point A(1, 2, —1) and parallel
to the line 5x — 25 = 14 — 7y = 35z.

10. g #IfST % 3l E 920 F W07 9210 & df 92910 E 990 F' off a9 92 & |
Prove that if E and F are independent events, then the events E and F' are also
independent.

11. Ueh B BF Voholq qdT ST STl & | I8 Uidie "eheld el s et 31ies 9 31fueh 24

T S Ghell & |Wéﬁzﬁwﬁﬁwwwwﬁaﬁuaﬂﬁﬁ%ﬁawm% | T

o7 o 3tfues T 21T 16 52 9 UG & | Ush Hohotd T T 100 TN 7 Ush S W T 300
YT | B U 5T H Tohar-fohea Tk Ueh & T SATT fop o SAfeha &, 98 ST o fow
30 g T TEET 99 | 9 3T € Uk o Ush-Ueh T 3 & |

A small firm manufactures necklaces and bracelets. The total number of necklaces and
bracelets that it can handle per day is at most 24. It takes one hour to make a bracelet
and half an hour to make a necklace. The maximum number of hours available per day
is 16. If the profit on a necklace is ¥ 100 and that on a bracelet is ¥ 300. Formulate on
L.P.P. for finding how many of each should be produced daily to maximize the profit ?
It is being given that at least one of each must be produced.
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12. I SHifT . JX T4t S
, dx
Find X2 +4x + 8
Tqus-q
SECTION - C

e T 13 | 23 T TS U 4 3H A |
Question numbers 13 to 23 carry 4 marks each.

1 2b

13. fog wifsw i tan {%+§cos‘1 %} +tan{§—§cos‘1 %} =7

p h n 1 _a n 1 _,af 2b
rove that tan 4t 7cosT +tan4—2cos bl =

X xX+y x+2y

14. Wﬁ%%mwmmmaﬁﬁ?% X+ 2y X X+y [=9y%(x +y).

xX+y x+2y X

YT
2 -1 52 25
IIF!TA:(3 A ),B=[7 4},(::(3 SJ,WWDWW%CD—AB=0.
X xX+y x+2y
Using properties of determinants, prove that | X+ 2y X x+y [=9y*(x+y).
xX+y x+2y by
OR

2 -1 52 25
Let A= ,B= ,C= , find a matrix D such that CD — AB =O.
3 4 7 4 3 8

15. @ (sin x)* + sin~b\x %7 x o WET, SeThe HINT |
Frean

g Ayt = (x + y)" O E, ﬁﬁ&'aﬁﬁqﬁo‘dxz =

Differentiate the function (sin x)* + sin™! \/;c with respect to x.

OR
d_zX
d2 =

65/1/1 4

Ifx™y" = (x + y)™*", prove that
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2x
16 ﬁmaaﬁqﬁj(xz_'_l)(xz_'_z)zdx

Find P2 dx

2x
J(x2+ D2+2

17. o 3 i f X sin X

1 +cos? x

AT
32

HH T T ; f|xsinnx|d.x
0

T

Evaluate : j

0
OR
32
Evaluate : J |x sin T x|dx
0

X sin x

1 +cos?x

18. T FINTT fo ataehet FHiRToT (3 — 3xy2)dx = (y3 = 3x2y) dy T E= &t
-y =c(?+y)?ERIC UHUEAT |

Prove that x2 — y? = c(x? + y?)? is the general solution of the differential equation
(3 = 3xy?)dx = (y? — 3x%y) dy, where C is a parameter.

19. HW5>=€+3+12,_b>=gH9JTE>=CI€+CZJ0+c3lA<%,Fﬁ
(a) HFTc,=1ddIcy=2% i c, T HOTST &, b 741 ¢ i Feereid ST |

(b) AR Cy=—~1 7T c, = | &l LT o ¢, 1 S off 7 @, b 21 € 1 Weawoda Feh o
GebdT |

Let@=i+j+k b=iand C=c,i+c,j+csk, then

(@) Letc,=1andc,=2,find Cy which makes ?,B)and?coplanar.

(b) Ifc,=-1andc;=1, show that no value of ¢, can make a, B) and © coplanar.
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20. 3, b @ ¢ WEH URAT ATl § A9 WER o § | F9ey g @ + b + ¢ gt
a gWCWWWW@W%Ia+b+C STt 0T @ STET b SeET ¢ % @Y
aﬂm%ﬁ & |l FT HIT |
If @, B}, < are mutually perpendicular vectors of equal magnitudes, show that the
vector @ + b + C is equally inclined to a, b and C. Also, find the angle which

- ) -
2 + b + ¢ makes with @ or b or C.

21. AQMSH WX, FAAO0, 1, 2, 3%%@%% IR e HP(X=0)= P(X=1)=paa
P(X=2)=P(X = 3)&@%%521)1 = 2¥p.x;, &, T p N HF A HITC |
The random variable X can take only the values 0, 1, 2, 3. Given that P(X = 0) =
P(X'=1) =p and P(X = 2) = P(X = 3) such that Xp, xiz = 2Xp,x;, find the value of p.

22. UM TE WET ST § o Uk FeaaTal HS WA | 374 S Ul § | U Al % v | 7
T e s IR W 4 IR G Aot & | 98 Teh I bl & T Sell & b 9 70T & | frehet
T T o T | 6 3T T |

T 3T GeHd ¢ 1o Gcg 2 el oell TS § 31f4eh 37ed ara & 2

Often it is taken that a truthful person commands, more respect in the society. A man
is known to speak the truth 4 out of 5 times. He throws a die and reports that it is a six.
Find the probability that it is actually a six.

Do you also agree that the value of truthfulness leads to more respect in the society ?

23. T g WU 99 o e g & ShitTT
=IATHIHTT ST : Z = S5x + 10y

eREl

o T x+2y<120
xX+y=60
x=2y=20

GEI x,y=20

Solve the following L.P.P. graphically :
Minimise Z = 5x+ 10y
Subject to x+2y<120
Constraints x+y=60
x-2y=0
and x,y=20
65/1/1 6
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qug -
SECTION -D

e T 24 | 29 TF TAF U 6 3 H |
Question numbers 24 to 29 carry 6 marks each.

1 -1 27920 1
24, W[o 2 3” 9 2 3]wmwmﬁmx+3z:9, —x+2y-2z=4,
32 41Ll6 1 2

2x — 3y + 4z = —3 I &1 HINT |

1 -1 2 -2 0 1

Use product [ 0 2 -3 ] [ 9 2 -3 ] to solve the system of equations x + 3z = 9,
3 -2 4 6 1 2

—x+2y—-2z=4,2x-3y+4z=-3

25. W f:R, — [-5, o), S f(x) = 92 + 6x — 5 §W Wed & W fo@R HiE | SR11eW T f

AT & 7 £1(y) = (@j
aﬁzﬁlﬁaﬁﬁiﬂ'
i 110

4
(i) yaEl(y) =3,
SRR, T O Ao S H W ¢ |

Jrar

femit aFr * WA =Q - {I) R®Tabec AT U ™Ta*b=a—-b+absN
TR & o hH a9 a1 |ewrl Bid I8 Tl SIS | * o6 A H qodHeh 31699 J1d i |
3T A % FIGHYUNT STage T HIfSTT |

Consider f : R, — [-5, e0) given by f(x) = 9x2 + 6x — 5. Show that f is invertible with

6-1
= (EE81)

Hence Find
@ f£110)

4
(i) yiffl(y)=3,

where R__ is the set of all non-negative real numbers.

OR
Discuss the commutativity and associativity of binary operation ‘*° defined on

A=Q-{1}bytherulea*b=a-b+ ab for all a, b € A. Also find the identity
element of * in A and hence find the invertible elements of A.

65/1/1 7 [P.T.O.
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I U FHROT BST o HUT T U ST 1 IRT TS €, A R fob Pt o eahet STty
T STeT 375k ST BT B0 g% |
If the sum of lengths of the hypotenuse and a side of a right angled triangle is given,

. . . .
show that the area of the triangle is maximum, when the angle between them is 3

THTHRHT o T | 39 PRI 3R fo &1 7 &iwet A sifte fres 9 (<2, 1), (0, 4) T
2,3)% |

reran
THRCHT o FET F g a2 + y2 = 16 T {13y = x FRT WF S °§ R g5 o et
T T |

Using integration, find the area of region bounded by the triangle whose vertices are
(-2, 1), (0,4) and (2, 3).

OR

Find the area bounded by the circle x> + y2 = 16 and the line /3y = x in the first
quadrant, using integration.

Wwwx%xz+y=xcosx+sinxw%%@wwaﬁﬁmﬁm%%mng g
y=1% |
dy

Solve the differential equation x dx T Y =xcosx+ sin x, given that y = 1 when x =

(SRR

3G G I FHIHIOT 31 AT S T T - (21— 3) +4k) = 1qn T - G- +4=0%
Hicreser YT | BT STl & a1 GHael T - (21— ) + k) + 8 = 0 W oaed & | 3 T ity
o T STRIeFT Ul THAA H 3@ x — 1 =2y — 4 =3z — 12 = ¥ |
areran

3T @1 T HIAE T G GHBROT 1 BT ST 65 (1, 2, — 4) T &I St & e @i
x-8 y+19 z-10__x-15 y-29 z-5
3 516 - 7 3 Ty T 5
Find the equation of the plane through the line of intersection of T - (2f - 33 + 41A<) =1

W e & |

and T - (/i\ = j\) + 4 = 0 and perpendicular to the plane T - (2/i\ —j'\ + ﬁ) + 8 = 0. Hence
find whether the plane thus obtained contains the line x — 1 =2y -4 =3z — 12.

OR
Find the vector and Cartesian equations of a line passing through (1, 2, —4) and

) . x=8 y+19 z-10 x=15 y-29 z-5
perpendicular to the two lines 3 = 16 = 7 and 3 = 8§ = 5




