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e Please check that this question paper contains 8 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.

e Please check that this question paper contains 29 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 :

65/1/2

(i)  All questions are compulsory.
(it)  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 T T&@T x TAT y SR Dl AT O S G AT 90° T 60° o H0T S &, af 0
FITT TE 23787 I GTCH TSI o T FeheT 10T ST & |

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.

3
maraﬁfm:f%dx
2

3

Evaluate : j 3% dx.
2

g A, 3 X 3 T FEHAIT 3TE &, A k 1 T 91 2 375 det(A~!) = (det A)KE |
If A is a 3 x 3 invertible matrix, then what will be the value of k if det(A~!) = (det A)X.

kx
—  IEx<0 .
3Rk’ 3 T T T ik ®er f(x) = | X | S oW
3 ,3x>0
) , i — , ifx<0 .
Determine the value of the constant ‘k’ so that the function f(x) = | | x| i
3 ,ifx>20

continuous at x = 0.
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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. Tog =ifvT i afs E 91 F w0 9eA1d & df 8l E a1 F' off T S § |
Prove that if E and F are independent events, then the events E and F' are also
independent.

6. UH DI HH AHeIT qAT STAS ST & | T8 UG bl qel S et 21ieh 9 31fueh 24
TG Gl & |Wéﬁzaﬁwﬁﬁwﬁawwﬁwmﬁ%ﬁaww% | U

o o afuer O e 16 521 99T ST & | Teh eheld T 3 100 T T Tsh Sl T T 300
YT | B U 6T | foha-fohad U U o T ST {oh oY STeRdH & I8 S o o
30 gk T 9T § 95 | 9 3 € 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.

dx

8.  TNIMET foh Uk foum TG 2Mege o faehot & ot et J € |

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

d
9. ?ilﬁ’sinzy+cosxy:K€b‘%er:1,y:§qTaxxaﬁaﬁﬁ—,m”

d T
Finda)%atx: 1, yzzifsin2y+cosxy=K.

10.  SOMEY {6 o f(x) = 4x3 — 18x2 + 27x — 7 R W Ued TF € |

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

11, 3@ W@ H GE9 THEOT T Hio S 5y A(l, 2, —1) § TR STl & T W@
5x-25=14-7y=352F QAR & |
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.

65/1/2 3 [P.T.O.
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12. Ty =5x—2x3 % [0 afg x, 2 SHE/A. F T 9 W1 & Al aeh Fl TG0 F IR B T
A HTTTx =3¢ |

For the curve y = 5x — 2x3, if x increases at the rate of 2 units/sec, then find the rate of
change of the slope of the curve when x = 3.

g -9
SECTION - C

o W 13 § 23 T TS U 4 3 A |
Question numbers 13 to 23 carry 4 marks each.

13. 9 3G HiT f X sin X

1 +cos? x

YT
312

T A HIT : f|x sinnx|dx
0

T
X sin x

Evaluate : j—z dx
I +cos” x
0

OR
312

Evaluate : j |x sin T x|dx
0

14. Tog ST T srasher FHIRT (3 — 3ay2)dx = (y° — 3x2y) dy T 9T &
X —y?=c(x*+ yz)z%\_’lﬁ C UH U¥eA & |
Prove that x2 — y? = c(x2 + y?)? is the general solution of the differential equation
(3 = 3xy?)dx = (y? — 3x2y) dy, where C is a parameter.

A A A A

15, A =i+]+k D=1 C =c i+cy+cki
(a) WTc,=1ddTc,=2% dlc, T HOTST &, b 791 ¢ ol Feereid 1T |

(b) ATe,=—1 T c, = 1 ¥l W o ¢, 1 H1E ot 7 @, b 21 € bl Weeweda T a0
HehdT |

LetE’:i+j+k,_b>=iand6>=c1i+c2j+c3k,then

(a) Letc,=1andc, =2, find c; which makes 2, B> and C coplanar.

by If c,=-1 and cy=1, show that no value of c, can make @, E> and © coplanar.

65/1/2 4
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16. U= IE HFT ST € o U Gooasl A 9Ot | 31k 3N U € | Uk Ao & fowe § 3
TP aE S TRT T 4 IR T SioidT © | T U UIHT Tehell & T el © [ ©: ST T | Wifehem
T T o5 T | 6 AT |

T T e & Toh T ST el STell THIST H 3Tk 37&T urel & 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 ?

1 1 2b
17. Tag wifT & tan {% +5 cos! %} + tan{% ) cos! %} =

Prove that tan 4 + & cos-1 & LA 1
rove that tan 4+200s b +tan4—zcos bl =

X xX+y x+2y
18. QR o TOTerT T TN ok g BT R | x+2y  x cx+y [ =9y%x+y).
xX+y x+2y X
YA

2 -1 5 2 25 ne
T A = s 4 B= - .C= s g , % &= D 31 ST 75 CD — AB = O.

X xX+y x+2y
Using properties of determinants, prove that | X+ 2y X x+y |[=9y%(x+y).
xX+y x+2y X
OR

2 -1 5.2 25
Let A= ,B= ,C= , find a matrix D such that CD — AB = O.
3 4 7 4 3 8

19. oM (sin x)* + sin~L \/x %7 x % WIeI, e HINT |
YT
d2
AR Xy = (x o+ y)™ o & o i R =0,
Differentiate the function (sin x)* + sin~! \/;c with respect to x.
OR
d2

Ifx™y" = (x +y)™*", prove that

65/1/2 5 [P.T.O.
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T WX FAA FIA 0, 1, 2, 38 ol & | A & FHP(2) = P(3) = p &1 P(0) = 2P(1) |
2

AT Ip.x; = 2Xp.x; &, N p M A T HICT |

The random variable X can take only the values 0, 1, 2, 3. Given that P(2) = P(3) = p

and P(0) = 2P(1). If Ip.x; = 25p.x,, find the value of p.

feeT & T | Tk BST ABC T &1%et FTd ity f51aeh o A(1, 2, 3), B(2, -1, 4) T
C4,5-1)T

Using vectors find the area of triangle ABC with vertices A(1, 2, 3), B(2, —1, 4) and
C4,5,-1).

=1 Yigeh T T 2T §RT & iU
Z:4x+yEBT31'ﬁJT=BﬁﬁT=F{'UT‘°ﬁ%|E:
7 et & S x + y < 50,

x,y=20
Solve the following L.P.P. graphically
Maximise Z=4x+y
Subject to following constraints x + y < 50,

3x +y <90,

2x
23. WW‘J@% DY

65/1/2
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gue -
SECTION -D

TS AT 24 T 29 T TIH U 6 SFHHE |
Question numbers 24 to 29 carry 6 marks each.

24.  TEMECHT % WA 9 39 PRI 3R faY &1 B &heT A hitete fSTEeh I (<2, 1), (0, 4) T
(2,3)T |
YAt
T & T ¥ g a2 + y2 = lﬁaw%@\/?y:xmwaqahﬁﬁ%aﬁwéw
I 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*> + y> = 16 and the line \/§y = x in the first
quadrant, using integration.

d
25. Wuﬁw;caxz+y:xcosx+sinxw%rmmaﬁaﬁﬁmﬁm%%mng g
y=1% |

d T
Solve the differential equation x axz + y =X cos x+ sin x, given that y = 1 when x = B

26. 39 A I FHIHOT 3 I ST FHAAT T - (21— 3) +4k) = 1qn T - 1-]) +4=0%
T 3@ | 8o STl € e T T+ (21 — | + K) + 8 = 0 T ofead € | 31c: e oy
T I SURTeRT Wt e H 3@l x — 1 =2y —4 =3z — 12 3= ¢ |

SRC)

39 T T HAE TAT TG HHOT AT BT 565 (1, 2, — 4) T SR STl & e J@rsi
x-8 y+19 z-10_ x—-15 y-29 z-5
3 516 0 7 3 =g TS
Find the equation of the plane through the line of intersection of T - (2/1\ - 33 + 4ﬁ) =1

WATId ¢ |

and T - (1= j) + 4 = 0 and perpendicular to the plane T - (2? —3 + 1A<) + 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 =g = 5

65/1/2 7 [P.T.O.
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T £ R, — [-5, o), M f(x) = 9x% + 6x — 5 §N ¥&W & W foam #iww | =1 o f

AT € qe £1(y) = [@)
d: Wﬁ%ﬂl’
@ 110

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

3edar
fpemi AfFr * SMA=Q - {1} ®WAdia,be AF AU a*b=a—b + ab 3N
TR & o 5 a9 a2 ARl 8 I I9 i | * B A H Jeqq e 31add 1 i |
3T A % SN 3Tagd 1T HIFT |
Consider f : R, — [-5, o) given by f(x) = 9x% + 6x — 5. Show that f is invertible with
6-1

f—l(y) — (@j
Hence Find
i 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 forall a, b e A. Also find the identity
element of * in A and hence find the invertible elements of A.

TSk 4T ST SToRAT {STehT 3T TR & T SRaler qeTT &, 3 ST 1024 57 IH & | 3TeR
T B I T o THE W GF T 5 Ui T JH 721 JST13T o A W & T 2,50 Ui a7 St
T | I F FA A FATH G AT I |

A metal box with a square base and vertical sides is to contain 1024 cm3. The material
for the top and bottom costs ¥ 5 per cm? and the material for the sides costs ¥ 2.50 per
cm?. Find the least cost of the box.

2 3 10
afcA=| 4 -6 5 g AA! I HC |
6 9 =20
2 3 10 6 5 6 9 20
-1 Z T, = _H I Z Z_ g = Z = _
A %W@Gﬁaﬂwﬁiﬁmx+y+z_2,x—y+Z_5,x+y—Z_—4aﬁsﬁaﬁ%—m|
2 3 10
IfA= 4 6 5 | find A-!. Using A~! solve the system of equations
6 9 20
2 3 10 4 6 5 6 20
—to+ = ,———+—:5;—+2——:—4
X'y z Xy z X'y z



