Series SOS/2 Code No. §5/2/1
DS .

Roll No. ‘ Candidates must write the Code on

U =,

the title page of the answer-book.
wiemedl Blg o FR-YRADT B TE-TS
R 37999 ford |

Please check that this question paper contains 11 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 29 questions.

Please write down the Serial Number of the question before
attempting it.

15 minutes 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 script during this period.

FUT Wi W 39 -0 ¥ gfkd 9w 11 §

TA-93 ¥ gfed g1 & 3R iU T Ae TR H 9 S-gRe & gE-s W fag |
FU W W o 5 39 yeE-uF § 29 WA ¥ |

FUA YF HT I G IE FH F UFA, I H wAE Hava orE |

T Y- S UeY % U 15 fee @ wWd R TN 3 | WA @ e gt i

10.15 & far STQU | 10.15 & ¥ 10.30 & % B hael IH-TF & Gl 3R
W oEfy & N ¥ IW-IfddE | FE IW T AT |

MATHEMATICS
G

Time allowed : 3 hours Maximum Marks : 100
fefRa g - 3 g2 4 | sifmam 3% : 100
65/2/1 Educational Material Downloaded from http://www.evidyarthi.in/ P.T.O.

Get CBSE Notes, Video Tutorials, Test Papers & Sample Papers




General Instructions :
(i) All questions are compulsory.

(i)  The question paper consists of 29 questions divided into three
sections A, B and C. Section A comprises of 10 questions of one
mark each, Section B comprises of 12 questions of four marks
each and Section C comprises of 7 questions of six marks each.

(tit) All questions in Section A are to be answered in one word, one
sentence or as per the exact requirement of the question.

(iv) There is no overall choice. However, internal choice has been
provided in 4 questions of four marks each and 2 questions of six
marks each. You have to attempt only one of the alternatives in all
such questions.

(v) Use of calculators is not permitted.

mﬁéﬁ:

G) g ¥ A §

Gi) ST T T H 29 y97 & &l a7 @vel ¥ fauifra & ¢ 3, T U T
GUE 7 F 10 597 8 4 @ T9F T Siw HE | @ T 7 12§
FRm @ TEs aR A& 78| T T L7 597 § 0 9 %
BT 3F F 8 |

Gii) @ F F gt b F FW & V=, TF T g VT & SEvIEd
ST99R foT o @ & 1

Gv) T 397 77 & Feey 7@ & | fEw 4 GRS g 4 yer § aur ov
3B It 2 ¥ § iR ey 8 1 UG §t yeAR ¥ @ vel &
frweq & 8 ‘

@  FFFAR & AT F Al TE 8
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SECTION A
g ug A

Question numbers 1 to 10 carry 1 mark each.

T e 1 @ 10 7% Y% I 1 5F @ 8 )

1. Iff:R — Ris defined by f(x) = 3x + 2, define f[f(x)]. ,
I f: R - R tReifid 8 f(x) = 8x + 2 @, @ f[f(x)] = sfeqfa sifvw |

2. Write the principal value of tan (- 1).
tan"(— 1) & g&7 79 fafew |

8. Write the values of x —y + z from the following equation :

[x +y + 2z 9

X+ Z =15

| y+tz | L7 ]
frafafed 9T @ x -y +z & U9 fafEg -

[x+y+z] [9]

X+ z =15

y+z | | 7 ]

4. Write the order of the product matrix :

1]
2102 3 4]
3
‘ 1 '
THET WER | 2 [ [2 8 4] # Ffe fafaw )
3
X X 3 4 ~
5 If = , write the positive value of x.
1 x 1 2 ‘
X X 3 4
afg = 2, o x & YA 99 fareu |
1 x 1 2
65/2/1 3 - P.T.O.
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.6. Evaluate :
J‘ (1+logx)? .
: X
HH I RIS
j‘ (1+1ogx)\2 dx
X .
7. Evaluate :
3
e gd S
NE)
1
8. Write the position vector of the mid-point of the ve(’:tor joining the
pomts P2, 3, 4) and Q4, 1, 2)
frgail P2, 3, 4) 1 Q@, 1, -2) ﬁﬁaﬁaﬁﬁm%mﬁ@?ﬂﬁwﬁr
TRy fafay | |
- - - - :
If a.a =0 and a . b = 0, then what can be concluded about the
_)
vector b ?
M a.a =0F a.b =03, ?ﬁ‘qﬂtsr %ﬁwﬁwﬁsﬁﬁm
W T § 2
10. What are the direction cosines of a line, which makes equal angles
with the co-ordinate axes ?
m%@%ﬁaaﬁﬂéﬁw g o fdvis ot ¥ WT @A 0T TR & 2
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SECTION B
gus q

Question. numbers 11 to 22 carry 4 marks each.
YV G 11 @ 22 % TOF J99 & 4 3% & |

11. Consider f: R, — [4, <] given by f(x) = x> + 4. Show that f is
invertible with the inverse (f1) of f given by f"l(y) = Jy —4, where R,

is the set of all non-negative real numbers.

fix) = x* + 4 T ¥ & £: R, - [4, ] W R i | fog s & f
S & T f @ SR (6D, fly) = Jy -4 F0 @ ¥, W R,
Tt RO arefas Semel w gye R

12. Prove the following :
9w 9 . _1(1) 9 . 4(2v2
— -~ —sgin | =|=>sin""| ——
8 4 3) 4 3
OR
Solve the following equation for x :

tan! 1-x) _ —1—tan'1(x), x>0
1+x 2

frafafea = fag AfsT .
9gn 9 ._1(1) 9 ._1(2\/5]
— — —sin""|—=| = —sin | —
8 4 3) 4 3

- A

fafaiad wiiewr & x & AT 89 ST .

tan’l(l_xj = -l—tan'1 (x), x>0

1+x 2
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SECTION B
' gug

Question numbers 11 to 22 carry 4 marks each.
Y97 GE 11 T 22 °F TOF T & 4 3F & |

11. Consider f: R, — [4, «] given by f{(x) = x> + 4. Show that f is
invertible with the inverse (f %) of f given by f‘l(y) = |y —4, where R,

is the set of all non-negative real numbers

fix) = x* + 4§ ¥T %eH f: R, - [4, ] W fFEr Aifvw | fog AT 6 £
ool @ @ f# sfaem (¢, ) = Jy - 1 T o A 3, W@ R,
Wt O o deet B wed § |

12. Prove the following :
9w 9 . _1(1) 9 . _1(2v2
— — =sin"|=|==sin""| ——
8 4 3/ 4 3
OR

Solve the following equation for x :

tan™? 1-x = ltan_l(x), x>0
1+x 2

frafafas & fag Sifew
o 9 . _1(1j 9 | _1[2J§]
— — —sin" | —| = —sin | —
8 4 3) 4 3
- RYAT

frfafgd wiiew & x & v ga Sifvg -

tan_l(l—x] = —l—tan"1 x), x>0

1+x 2
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13. Prove, using properties of determinants :

y+k y y
y y+k y |=k%@By +k)
y y y+k

ARG % ol & T a0 R B o

y+k y y
y y+k y |=k%®@y+k
y y y+k

14. Find the value of k so that the function f defined by

kcosx , A

, if x# —

f(X): T — 2X 2
3 , if x=2

' 2

. . 'n:
1s continuous at x = 5

kwmmaﬁf&qaﬁwm‘rﬁmmqﬁmﬁﬁ%,x=gmm%:

kcon’ af x =
f(X)= T — 2X

3 , 3 x-=

MIERVE

15. Find the intervals in which the function f given by
fxX) =sinx +cosx, 0<x<2n
is strictly increasing or strictly decreasing.

OR

Find the points on the curve y = x> at which the slope of the tangent
is equal to the y-coordinate of the point.

f(x) =sinx 4+ cosx, 0<x<2n Wmﬁﬁmf%‘qﬁ HAUS T ST
o Ber f fReR adee stgar e gramE ?

FeraT
TF y=x° WER Fg w0 #T R | e ta # o g # -
F TR ¢ |
65/2/1 ' 6
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16. Prove that :

2
%{22{— N 2f-x2 + 32— sin—l(iﬂ = a2 - x?

a
OR
2
If y=1og[x+ 'x2+1], prove that (x2+ 1):%+x% = 0.
fag wifve f& 7
2
d|x 2 _x2 +E—sin_1(§) = ya? - x?
dx | 2 2 a
HAGTT
2
RIi y=1og[x+\/x2 1]?, @mmﬁ(x2+l)g—§+xgz=o,
X X
17. Evaluate :
J.e2xsinxdx
OR
Evaluate :
J‘ 3x+5 dx
\/x2—8x+7
I+ | FINT
J.e2xsinxdx
YA
A Fid SN

j 3x+5 dx

\/x2 —-8x+7
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18. Find the particular solution of the differential equation :

(1 + %) dy + (1 + v%) e* dx = 0, given that y = 1, when x = O.

TR THHEOT (1 + e dy + (1 +y?) eXdx =0 & 5w & @ #fvw, afg
X=O§, a y=1 %I

19. Solve the following differential equation :

% + y cot x = 4x cosec x, given that y = 0 when x=g.

ahd THIGTT i}1+ycotx=4xcosecx F g ST 9fe x=—72E g,
X
y=0'§]
A A — A A A A A
20. If vectors @ =21 +2] +3%k, b =—1 +2] +k and ¢ =31 + ]

— - . . —
are such that a= + A b is perpendicular to ¢ , then find the value of A.
A A A - A A A A A
A GRT @ =21 +2j +3k, b =—1+2j +k T ¢ =3i +] W
' 5 )
$f a +Ab, ¢ W AEGL 3, A A AF T BT |
21. Find the shortest distance between the lihes :

- A A A A A A
r =6i +2j +2k +A(i -2j +2k) and

A
T =—4i —k +pu@i -2j -2k
. A A A A
Wi T =61 +2] +2k + 2 —2f +2k) @w
- A A A A A
T =—4i -k +pBi—2] -2k

F 99 =Aa9 g 9 i |
22. Find the mean nﬁmber of heads in three tosses of a fair coin.

@W(fair)ﬁﬁ%aﬁ?ﬁqmmmﬁﬁﬁﬁmwmmml
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18. Find the particular solution of the differential equation :

(1 + e dy + (1 + yz) e dx = 0, given that y =1, when x = 0.

3FFT THHEET (1 +e2X) dy + (L +y?) ¥ dx = 0 # [ &« 3 g, afe
X=0%,‘ @ y=1 %l

19. Solve the following differential equation :

%+ycotx=4xcosecx, given that y = 0 when x=-72£.
dy T 35
e THIAT E—+ycotx=4xcosecx ‘qﬁéﬁ?ﬁ'ﬂ\aqqﬁ‘i x=§ g, @
: X
y=0 2|
T AN = A
20. If vectors a =2i +2j +3k, b =-1+2j +k and ¢ =3i +j

— - . : -
are such that a + A b is perpendicular to ¢ , then find the value of A.

A A A - A A A A
A IR @ =21 +2j +3k, b =—1+2j +k T ¢ =31+

§ﬁ?+x?,?mmé,ﬁxwmwaﬁm|

21. Find the shortest distance between the 1ihes :

= A A A AN A
r =6i +2j +2k +A(1 —2j +2k) and

-
r

el 1

sl

A A A A A
=—4i -k +u@Bi -2 — 2k).

/.\ A A A A {\
6i +2j +2k +A(i —2j +2k) @@

A A A A A
-4i — k +u@i -2j -2k)

% " =<Ea9 g0 g N |

22. Find the mean number of heads in three tosses of a fair coin.

@W(fair)mﬁﬁmw@mmﬁﬁﬁmwmwmﬁm|
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23.

Question numbers 23 to 29 carry 6 marks each.

SECTION C

Qug |

7T G&T 23 T 29 0% §9F Yo7 3 6 HF &

Using elementary transformations, find the inverse of the matrix :

1 -1
Use product |0 2
’V 3 =2
equations :
x—-y+2z=1
2y -3z =1
3x — 2y + 4z = 2.
OR
2 0 -1
5 1 0
0 1 3

0 2 -3

3 -2 4711 6 1
Xx-y+2z=1
2y —-3z=1

3x — 2y + 4z = 2

& B AT |

At

wﬁwwﬁmwﬂmﬁwﬁﬁ@aa@gmwmm:

2 0 -1
5 1 0
0 1 3
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24. A window is in the form of a rectangle surmounted by a semi-circular
opening. The total perimeter of the window is 10 metres. Find the
dimensions of the rectangle so as to admit maximum light through the
whole opening. ~
et o & IR 94 evdgw & oMER F fagat § | fagdr @ gyl ufmm 10 .
2 | i gelt faest ¥ siftman wawr o & fow smad & a9 SR |

25. Using the method of integration, find the area of the region bounded
by the lines :

2x+y=4
3x-2y=6
x-3y+5=0.

e s &1 T wE e
2x+y=4 '
3x -2y =6
x—3y+5=0

¥ iR &7 & &% I H |

4 ,
26. Evaluate J' (x2 —x) dx as a limit of sums.

1
OR

Evaluate :

T
. .
sin X + cosXx
9 + 16sin 2x
0

4
‘Wﬁ@m%wﬁj(xz—x)dxaﬂmmaﬁml
1

AT
A9 3d N
T
4
sin X + cosXx
9 + 16sin 2x
0
65/2/1 10
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27. Find the equation of the plane passing through the point (-1, 3, 2) and
perpendicular to each of the planes :
X+2y +3z=5 and 3x+3y+z—0
39 THAA & T i FEC SR (-1, 3, Z)Q@mm%wm
X+2y+3z=5 3x+3y+z_0?3=ﬁq13ﬂ”a§ l

28. A cottage industry manufactures pedestal lamps and wooden shades,
each requiring the use of grinding/cutting machine and a sprayer. It
takes 2 hours on the grinding/cutting machine and 3 hours on the
sprayer to manufacture a pedestal lamp. It takes one hour on the
grinding/cutting machine and 2 hours on the sprayer to manufacture a
shade. On any day, the sprayer is available for at the most 20 hours
and the grinding/cutting' machine for at the most 12 hours. The profit
from the sale of a lamp is ¥ 5 and that from a shade is ¥ 3. Assuming
that the manufacturer can sell all the lamps and shades that he
produces, how should he schedule his daily production in order to
maximise his profit ? Make an L.P.P. and solve it graphically.

T R A i ISR o7 IR e F WS O € | ¥AE & iy F
TIEA/FE F A 3l BRR & qavgsdr TS € | U @9 & fmir § 2 52
TeY/FRT & HY & 3R 3 6 ORR & JEvIEd e & e U I &
ffor & 1 der TER/ERS # W @ IR 2 # W F EvEEdr ad ¢ |
SR Wl afuman 20 ¥ qw TEA/FEA H AYH fafe afiway 12 W92 &
fIU ST 8 | @6 &9 & Il W AW T 500 0% IS & fshl W o9y T 3
21 % oM gu f5 weft AT ofv 9o 9 fas S €, O Jone f5 9w SwRd
ﬁnﬁﬁq%@ﬁwmﬁmﬁwa|maﬁ%ﬁﬁmmm
FAE WG H OGEE § T ST |

29. A factory has two machines A and B. Past record shows that machine
A produced 60% of the items of output and machine B produced 40% of
the items. Further, 2% of the items produced by machine A and 1%
produced by machine B were defective. All the items are put into one
stockpile and then one item is chosen at random from this and is found
to be defective. What is the probability that it was produced by
machine B ?
@WﬁAﬁﬂTBawﬁ%wﬁ%wﬁﬁﬁmﬁwm%ﬁﬁ@am
F 60% AT A T4 40% WIF B 5N @AR few S € | 39 i WA A
N 2% AR T B # 1% T IS ¢ | IR T IARA H Th & a4 o

W 8 3R 3Ed ¥ e el T we o) @O aE S 8, O 39 aw] &
WA B §) @4 @ & Wfawar F g 2
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