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e Please check that this question paper contains 29 questions.
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MATHEMATICS
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Time allowed : 3 hours Maximum Marks : 100
fAeiRa g97 : 3 gve 3fFag 3% : 100

General Instructions :
(i)  All questions are compulsory.

(ii)  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.

(iit) 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.
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SECTION A
g g A
5 A A A - A A A
If a =i+2j -k and b =3i + j -5k, find a unit vector in the direction of
g —
a —b.
A 2 =1 +2] —k AN b =35 +j -5k,q 2 —b RN W § 7os IRy I©
FifST |

— —
If |al=+3, |b|=2 and aub g 3, find the angle between a and b .

Az [2|=+3, |b|=2 T 2.b =3, T & T b & T F FT FG HAC |

— — —
If P (1,5,4) and Q (4, 1, -2), find the direction ratios of PQ.
A P (1,5 4T Q 4 1,-2),d PQ F KE UG F1d FHAC |

Let = be a binary operation defined by a = b =2a + b - 3. Find 3 * 4.
TH AT « T G w@fEr 39 YeR TRAfd 8 fF asb=2a+b-3, A 3x4
A FIfST | '

Using principal value, evaluate the following :

= § ( 211) e | [ i 275)
cos COS — | + sIn 51N —
3 3

TS AH & YA R T H AE J| S

o ( 211) ;v ( . ZTL]
cos™ | cos — | + sin™" | sin —
3 3

For what value of x, is the following matrix singular ?

3-2x x+1]

x & 59 W & fou fe aegg s/egesAvia § 2
[3-2x  x+1]
Lo 2 4 -
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Gi) GUE F F g9 JvE & IW UF V%, UF AT YAl Y9 F HEavIHal AR [T
o T & |

Gv) [ 597 97 ¥ faoeq 76 & | fR ff 9R si@ ard 4 geA F @97 o S ard
2 yvl & 7= fawey & | 07 @t yvA & @ v UF & ey FAT §

) FoFAR F FAT @ AT 7@ 8 |

SECTION A
| us A

=5 A A A — A A A
If a =1 +2j —k and b =3i + j — 5k, find a unit vector in the direction of

ey —
a —-b. :
M 7 =1+2)] —k M b =31+ -5%k,@ 2 b N W & v Wl W
FfT |

—
If |_é)l=\/§, |b|=2 and ;.F = 3, find the angle between a and l_;

I [3]=V3, |b|=2 T Z.b =3, 2 T b F T F FT Jd AT |

- — —
If P (1,5, 4) and Q (4, 1, —2), find the direction ratios of PQ.

- — —
A P (1,5 49T Q (4,1,-2), A PQ & g 3UA Id FWT |

Let = be a binary operation defined by a * b =2a + b - 3. Find 3 s 4.
T AT« Tw femEd HfRa $9 YHR ORI ¥ fF asb=2a+b-3 W 3x4g
Fd FferT | :

Using principal value, evaluate the following :

5 | ( 21‘!2) s, | ( 7 2ftJ
cos cO8— | + 81n sSin —
3 3

T HF & WA A w A 9 S

1 { 2:1) o ( : 211)
cos cos— | + sSIn s —
3 3

For what value of x, is the following matrix singular ?

[3-2x x+1
V]
x & g 79 & fau f79 e sgmvig @ 2
[8-2x+ ®¥1
)
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7. Evaluate :

sin 30°

— sin 60°
HH Fd ﬁﬁ'ﬂl ¥

sin 30°

— sin 60°

8. A matrix A, of order 3 x 3, has determinant 4. Find the value of | 3A|.

cos 30°

cos 60°

cos 30°

cos 60°

TS I A, e FfE 3x 38, F GRS & 99 47 | [3A| F HH 9 ST |

9. Evaluate :

2

J 2cos X
3sin“x

HE Fd SIS

J‘ 2cos x

3sin’x

10. Evaluate :
1

2

dx

dx

J2X dx

0 1+x

e 3| &S

2x
1+x

O Ly, i

SECTION B

11. 12 cards, numbered 1 to 12, are placed in a box, mixed up thoroughly and then a card is
drawn at random. from the box. If it is known that the number on the drawn card is

more than 3, find the probability that it is an even number,

T TR H 12FE, T W 1¥ 129 s fa@ T E, @ W I R I e
TR AY 39 AR W A UF T el TR | A 98 9 @ R e e

FE W 3T I G 8, O 39 & & GH G B4 F AGhdl 9 HIST |

_>
12. If vectors 3, b and ¢ are such that

|?| = 7, find the angle between a and

s —
+b+¢C =0 and |2|=3, |b|=5and

A WY 2, b A T WEE 2 +b +C =0, |2]=3 |b|=5 T [T]=77

2 T b ¥ I F PO A FT |
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13. Solve the following differential equation :

Y.
dx

Given that y = 1, when x = 1.

i oTa%d THEUT S FA HIST :

= y2 + 2xy

x2 & = y2 + 2Xxy
dx

feor T 8 fF W@ x=1, Wy=172|I

14. Evaluate :

T
_[ x tan x
sec X +tanx

OR

Evaluate :

log sin x dx

O b2 | A

x tan x
dx

A | S
b8
J.secx+tanx

0

Agdar

FIST

H

log sin x dx

O by b2 | A %

15. If f(x), defined by the following, is continuous at x = 0, find the values of a, b and c.

sm(a+1)x+smx’ D
X
flx)=1¢ , ifx=0
x+b2—
dxebe -Vx L g
| bx3/2
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I FET fx), S P ER UG B, x=0 W HAd &, o a, b U ¢ & HA I
FT -

(sin(a+1)x+sinx
( ) g I x<0
X

fix) =4 ¢ , T x=0
‘,‘x+bx2 ~id=
Tz'——'—, qﬁ:x>0

L

16. Show that the relation R defined by (a, b) R(¢c,d) = a+d =Db + ¢ on the set N x N is
an equivalence relation.

T fF F=99 N x N W URAMHT §949 (a, b) R (c, ) > a+d=b +c TH qogal
&Y 2 |
17. Prove the following :

tan™! [l) + tan™! [l) + tan! (1] + tan™! (1) = &
3 5 7 8 4
OR

Solve for x :

tan~! 2= 1 + tan™! il W
x-2 x+2 4
frs fog FifeT .
tan~! (l +tan! [1] +tan ! (1 + tan~! l I
3 5 7 8 4
JFgar
x & fau 7« sifsT

5x +12 41— x?
18, If y = sin”] [“—x} firid g_y

13

dy

If x = a(cos 6 + log tan g) and y = a sin 0, find the value of oo it o el

il
e y = s {_3Ja B i

srgEn
I x = a(cos O + log tan %) T4 y=asinG, % F AA e=gtﬂmﬁa€rﬁm |
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19.

20.

21.

22.

Find the intervals in which the function f(x) = 2x° — 9x® + 12x + 15 is (i) increasing
and (ii) decreasing. :
OR

At what points will the tangent to the curve y = 2x3 — 15x% + 36x — 21 be parallel
to x-axis ? Also, find the equations of tangents to the curve at those points.

T fix) = 2% — 9x2 + 12x + 15 . & [0 98 370 Td HISC S&l God ) THAH 2
ﬁm(ﬁ)grm:rér

| agar
T y =23 - 15x2 + 36x — 21 & (9 fog W TR W@ x-30 & TR ¢ 2 37 fagafi
W o i Wyl @Rl & gl o 39 ST |

Using properties of determinants, prove the following :

aZ+1 ab ac
ab el b [ Sl wat e o
ca cb c?+1

RV & ToTEA & @ W fag i
a?+1 ab ac
ab 231 be | =14+ a +b2 e
ca cb |

x+1 y+2 z+3

- meets the plane

Find the coordinates of the point where the line

X+y+ 4z = 6.

39 fag & fuis Ta Fvw s@f @ X;1=y;2=313aﬁx+y+42=saﬁ
yfeede it 2 |

Solve the following differential equation :
dy

— +2ytanx =sin x
dx

i sfaea e @ g ST -

d_y + 2y tan x = sin x

dx

65/2 ' 6




SECTION C
gug |

23. Show that the semi-vertical angle of the cone of maximum volume and of given slant
height is tan1V2.
OR
Show that the volume of the greatest cylinder that can be inscribed in a cone of height h

: . . 4
and semi-vertical angle a is o7 nh3 tan? o

TieT & sy oEa 9 § R e S9E a9 g @ R &0 tan'V2

g | |
rerat _

e & h FuE qur S Hr o A VF F e fAfia sAfywmaw sTEeR A

%a?a:raqmm%nh3tan2a%| '

24. Using matrices, solve the following system of linear equatidns :
X+ 2y—3z=-4
2x + 3y + 2z =2
x-3y-4z=11
OR

Using elementary transformations, find the inverse of the following matrix :

e A
e
-3l B

TSR & TN weh A Fas gHiew T @ g HINT
X+2y—3z=-4
2x + 3y + 2z = 2
3x -3y —4z =11

Agar
RS FYIAT & ¥AT g0 fEfaiEd IR & Fohd 919 ST
15 2 3
gl
19 k. + b
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