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General Instructions :

(1)
(i1)
(iii)

(iv)

(v)

(vi)

All questions are compulsory.
Please check that this question paper contains 26 questions.

Questions No. 1 — 6 in Section A are very short-answer type questions carrying
1 mark each.

Questions No. 7— 19 in Section B are long-answer I type questions carrying 4 marks
each.

Questions No. 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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Qg - A
SECTION - A

U9 WEAT 1 9 6 ek Uheh Y99 1 3ieh &l T

Question numbers 1 to 6 carry 1 mark each.

I8 37U I e f9d Y7 9Had, f6igeti P(—2, 5, 9) a1 Q(3,— 2, 4)
I T a0 YEEe i faafera & § |

Find the ratio in which YZ plane divides the line segment joining
the points P (=2, 5, 9) and Q (3,—2, 4).

a0 - 00
Ifq a—1+J+4k b—1+J+k BRI c—1+k g, 1 gty a+b+c

&1 foen o 9T 7 SHE &1 Tk 9ieel Jd hifd |

O - 0O

- OO 0 C -~ O 0O )
If a=i+j+4k, b=i+j+k and c¢=i+k, find a vector of

magnitude 7 units in the direction of vector a+b+ec.

gfc A 991 B U € ®ife & TH of oege € fF [A|=3 qmM AB=I T
|B| 1d SIfST |

If A and B are square matrices of the same order such that |[A|=
and AB=1, then find |B|.

2 ne
BIN A=§1 4%, qdl |2A|=Kk|A| B, 1 k T A T HITSC |
L

2
If A=§ 4%, then find the value of k if |2A|=k|A|
L
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O o 0 O [l [l
5. WG 7i+j—4k 1 HCA 21 +6j+3k T I&Y Jd HIFST |

a o 0
Find the projection of vector 7i+j—4k on the vector

O O O
2i+6j+3k.

6. n Hife It T8 A & faw foan B fF |A|=4 281 A |adj A|=16 T @,
n 1 qH Fd ST

For a matrix A of order n, given that |[A|=4. If |adj A|=16, find
the value of n.

Qg -9
SECTION - B

U9 &1 7 W 19 % Uk U9 o 4 3k &l

Question numbers 7 to 19 carry 4 marks each.

7. Tog =ifeT & . 2tan_1% + tan 1 % = cos_ll—’7

252

YT

x ¥ o 7a wifee : tan! Dl_x% _1 tan lx=0, x>0
+X[]
Prove that : 2tan_11 + tan! 1 = cos_ll—7
2 25+/2
OR
_ —x [ _

Solve for x : tan 1 xD _ 1 tan 1x=0, x>0

+X[]
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8. T faci-foaoid wuel &t Hagl < o Y qen FHIS oAt &1 TH Ge
& oM | e faum § 7 5 qen faemg qen W favym o 8 = o €1
Teh FHIS &l oH T S T 9a fG9WT T o a1el 999 s 3w
qun 2 W ¥ el <1 we fRum © : fooeht qon g <M el H Sl
faumi § &l w1 & gfd s R (I F) T9 @ T E

- Rl | Tt
FHeTs faym 50 42
foaarg qen Ofwn

30 45
faym

STE! & FAW ¥ I HITWY b HIF-H 9% e T W I fRwmd
g1 Afg Ut enfefer 9 ¥ FASIR AN 1 fRwmEdt o | oiqy St ©
@ 3HH HE-T1 goo yefifd S €2

S DE)
GRUTeRT o TUTEEl k1 9AM R g FifT Al a, b, ¢ 94t T99H
a b ¢
YA AU ¢ ol 9rfures [P ¢ a| @1 ue uew v gewn v
c a b

A ready - made garment factory produces two items - pants and
shirts. A pant requires 7 hours in cutting section and 3 hours
in stitching and packing section. The corresponding times for a
shirt in the above sections are 3 hours and 2 hours respectively.
The factory is situated at two places : Delhi and Mumbai the
hourly labour rates (in ) for working in each section at two
places are as follows :

65(B) 5 P.T.O.



) Place Delhi | Mumbai
Section
Cutting 50 42
Tailoring and
30 45
Packing

Using matrices, find which article is economical to make at which
place. If the company supplies these items at discounted rates
to the economically weaker sections of the society, which value
1s being demonstrated here ?

OR
If a, b, ¢ are all positive and unequal numbers, then using the
properties of determinants, prove that the value of the
a b c

determinant |b ¢ a| is negative.
c ab

d? d
9. dfc y=(tan~! x)2 ?, @ <uifse & (x2+1)2 d—z + 2x (xz—l—l)d—Z =2.
X
3T

afe =1 g0 aRafid e f(x), x=0 R Tad §, @ a &1/ & A J@

O
[ 1—cos4x
] : , x <0
H X

IS | f(x)= [ a , x=0
(]
L al , x>0
a\/16+\/;)—4
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d’y dy
If y=(tan™ 1 )2 then show that (x2+1)2 d—2 +2x (x2+ 1)@ =2.
X

OR
If the function f(x), defined as below, is continuous at x=0 then
find the value(s) of a :

U]
0 1—cosdx
] 3 , x <0
H X
f(x)= [ a , x=0
U
[l Jx , x>0
g 16+J§)—4
x“—1 dy
10. F(E y=xsiyx—c0sy+ ——— ¥, d —= Hd il |
x“+1 dx
If y=xsmx_c°sx+ < _1, then find —.
2 +1 d

11. Jd ST fF T Fe f(x) =cos ﬁzﬁzﬁ HAaUd 3—Tr<x < om +

8 8
foru g¢um & steren gEE 2

O
Find whether the function f(x)=cos %x*‘%ﬂ 1S increasing or
_ 3T 5qr
decreasing for ?< x < g

12. J1d HifST : I B/cotx + x/taandx
Find : J’ B/cotx + \/taan dx
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(x2+1) (x2+2)
13. HINT x
T ) ()

(x2+1) (x2+2)

] ) ()

dx

3/2

14. WA 9@ FAQ ;[ |x sin (70| dx
~1

AT

o .
X SInx

e : [ 5 dx
Rl ) J)’ 1+ cosZx
3/2
Evaluate : I | x sin (mx) | dx
-1
OR

X SInx

[ o
il 1+cos“x

Evaluate :

~

15. T Tgoe GHIRIOT S S 8 HiIT |

(x dy—y dv) y sin%:@ dr+x dy) ¥ cos %ﬁ

Find the general solution of the following differential equation :

(c dy—y dx) y Singl%ﬁ:(y dv+7x dy) ¥ cos %ﬁ
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16.

17.

18.

65(B) 9 P.T.O.

7 3Taehed THIHLUT kT TafyTe gt I hifeg, fean & 5 x = % T
y=0%:

dy
dx
Find the particular solution of the following differential equation,

+ y cotx = 4x cosecx, x # 0

given that y=0 when X = g

(cle + y cotx = 4x cosecx, x # 0

—

9 wfesr a,b,c, T YFW B % a+b+c =0 =TI

—a-b+b-c+c-a & HA T@ FITC, afg |a|=3,|b|=4 T
|c|=2 ¥
Three vectors 5,6,(7, are such that a+b+c¢ = 0. Find the

value of p=a-b+b-c+c-a if|5 =37‘B‘=4 and |5\=

fig (1, 0, 0) ¥ @ x; - y—:l;l - ZJ:O TS T & % TTE & e

I HI | 3Td: TH Ad i AdE ot Jd HIfT |

Find the coordinates of the foot of perpendicular drawn from the
y+l  z+10
-3 8

point (1, 0, 0) to the line x_1 = Also find the

length of this perpendicular.



19.

20.

9NE TS, 5 W ¥=AN 19 12 9 fadl € &l T 998 | o/ L 3=t
T e 71 § SR iR S8 @ U@ F1E Agssa et T At Iw
Tl ® T fotel @ F1E W 7 9 S 9@ |, @ Wi 9 i iR
IE T faum dem g

Twelve cards, numbered from 1 to 12, are placed in a box and
mixed up thoroughly and then a card is drawn randomly from

them. If it is known that the number on the drawn card is more
than 7, what is the probability that it is an odd number ?

Qg - 9
SECTION - C

9T HEAT 20 | 26 % YAk U & 6 3k &
Question numbers 20 to 26 carry 6 marks each.
xX—2

AT A=R—{3} € 91 B=R — {1} ¥ Wf:AaBGﬁf(x)=x_3
s gftanfid 8 W fommr st fag wifee fo weq f wdhat qan
=S B 3 £~ L(x) I SIS

Jrqan
T difse ff A=RxR B A * A H (a, b)*(, d)=(a+c, b+d) 5T
gftenfod w fgenum w@iwen 81 fag wifs fw « wafafma qun et
Tl AW * T IEHE AT I HIST, 37d: A & TIIEl 1 Yida™
HifeTT |

Let A=R—{3} and B=R—{1}. Consider the function f: A - B

x—2

defined by f (x)= Prove that f is one - one and on to

function. Hence find f~1(x).

OR
Let A=R X R and * be the binary operation on A defined by
(a, b)*(c, d)=(a+c, b+d). Prove that * 1s commutative and
associative. Find the identity element for * on A and hence find
the inverse of elements of A.
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1 2 50
21. A% g A=l -1 —10%, @ A-l9W Fif AL & W @
2 3 -1
=1 Yae g e & g wifea |
x+2y+5z=10, x—y—z=—2 d4l 2x+3y—z=—11.

5 D
If A= %l 1D’ then find A-!. Using A~ solve the

Bz?)—lH

following system of linear equations :
x+2y+5z=10, x—y—z=—2 and 2x+3y—z=—11.

22, g HINT T T fysman o I &% 9t dd gdid oo, S T
fSU T 9 o ST T ST Tohal &, i T2 T o TR 1 e
1 el B

Prove that the radius of the right circular cylinder of greatest
curved surface area, which can be inscribed in a given cone is half
the radius of base of the cone.

23. FHETREH! & FAT ¥ 39 e, forees o (1, 0), (2, 2) 791 (3, 1) €, g}
R & =1 g9wa M SifST |

3T
FHTheH! o TAM ¥ TEerdl y =2 1 y2=x o o= o & &1 &ha
J1d hifST |

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

OR

Using integration, find the area included between the two
parabolas y=x2 and y?=nx.
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24.

25.

26.

fig P(1, 3, 4) & F9dd 2x —y+2z+3=0 ¥ Ufafdd (image) P' & fc3tiesh
I HIFST | PP &l s o I hifSd |

Find the co-ordinates of the image of the point P(1, 3, 4) in the
plane 2x—y+z+3=0. Also find the length of PP"

U HTelsl B Ued arel faanfe=l § @ 70% SHE™ § W&d § 991 99 30%
DHEE ¥ o Wd ¢ | fooe ouf & aftomy 9 gar =er ¢ 6 smmew o
T a1t 40% faenfefai 1 anfifer wden § A I faen Sefs sEmE™ 3 7
A gt faenfii 5 9@ 20% #1 A U faan 1 o8 & ofd #, e § 9 U
foreneft Jg=san A1 T a°1 36 A U fHan | wifaehar 9 &g 6 9%
forenefl SEmE™ ° W@ 9 o)

Of the students in a college, it is known that 70% reside in hostel
and 30% reside outside hostel. Previous year results report that
40% of hostelers attain A grade and 20% of those who reside
outside attain A grade in the annual examination. At the end
of the year, a student 1s chosen at random from
the college and he has an A grade, what is the probability that
the student is a hosteler ?

Th STRRTETE T YehR o 9IS 1 991 11 39 YR 9 faermn =mear ® fo fago
T &Y T &7 & IH[E [aHT A 91 10 T faeifgd C 811 9 [ & 9
fem o 2 3 faerfia A qen 1 3o faefia € ® S&fe 9= 11 & wfd
fem o 1 s faarfm A 91 2 s faaf@ C ®1 99 1 &1 yas
fRI AT 50 §, 9N 11 & T3 fh.I. FT I T 70 B 1 SUad
Yfash 9o % 9 | gEag ST ik 90 &1 g =aad 8|

A dietician wishes to mix two types of Food I and Food II in such
a way that the mixture contains at least 8 units of vitamin A and
10 units of vitamin C. Food I contains 2 units per kg of vitamin
A and 1 unit per kg of vitamin C. Food II contains 1 unit per kg
of vitamin A and 2 unit/s per kg of vitamin C. It costs ¥ 50
per kg of Food I and R 70 per kg of Food II. Formulate the above
as a linear programming problem to minimise cost.
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