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Part III
- MATHEMATICS, Paper - I(A)
(English Version)
Time : 3 Hours] . [Max. Marks : 75
Note :—This question paper consists of three Sections A, B and C.
SECTION A ,
L Very Short Answer Type Questions : : 10x2=20

@ Answer ALL questions.

(ii) Each question carries TWO marks.

2

1. Iff:R — R is defined by f(x)=1_—x2, then show that :
+x

f(tan 6) = cos 26.
2.  Find the domain of the real valued function :

1
T Dary
x-1 2 5—y-’ 1.2 8
0 oesl o W JeMl 4 7
1 0 a-5) |1 0O :
then find 'the values of x, ¥, z and a.
4. Define Rank of a matrix.
If the vectors -37 + 4 + Ak and pji + 8] + 6k are collinear vectors, then

find A and p.
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10.

IL

11.

12.

13.
14.

15.

[2]

Find the vector equation of the plane passing through the points (0, 0, 0),

(0, 5, 0) and (2, 0, 1). _
Find the angle between the planes 7.(2i -j+2k)=3 and

F.BT+6]+k)=4.

Find a cosine function whose period is 7.

What is the value bf tan 20° + tan 4l0° - \/5 tan 20° tan 40° ?
For any x € .R, prove that cosh? x — sinh* x = cosh (2x) .
SECTION B
Short Answer Type Questions : . aip st 5x4=20
@ Answer ANY FIVE' questions. :

(i) Each question carries FOUR marks.
300

If A=|0 3 0|, then find A%,
00 3

.If the points whose position vectors are 3; —2j -k, 27 + 3] - 4k,

-7 +j+2k and 47 + 5_7... Ak are coplanar, then show that :

~146
A
17

If |z|=13,|b|=5 and 3.5 =60, then find |ax b|.

Prove that :

L. 8
¥ B

2n 4m
COS— COS—— COS
7 7

Solve the equation :

v’{;sinewcose=\/§-
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16. Prove that :
‘ 4 g
P | =
—+2tan = =—-
sin g n g
17. In A ABC, show that :
_ bcosngrccoszE:s.
2 2
| SECTION C
‘ III.‘ : Loﬂg Answer Type Questions :
@ Answer ANY FIVE questions.
(i) Each question carries SEVEN marks.
18.. . If f: A — B, g: B — C be bijections, then show that :
(gofyt=flog™.
19. Using math_emati_cal induction, prove the statement :
| a(r® - 1)
a+ar+ard+ .. upto n terms =“(‘;.__1)', rzl.
20. If |
s & l+a® : PR |
b b 1+b6%|=0 and |b »* 1|20,
e & 1+é* A
then show that :
: abc = -1.
21. Solve the system of equations
x+y+2=12x+2y+32=6, x+4y+92=3
by using Cramer’s rule.
0166-A
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22. Find the volume of the tetrahedron whose vertices ai‘e' (1, 2" D; (3 2, 6);
@, -1, 0) and (-1, 0, 1). |
28. If A, B, C are angles in a triangle, then prove that :'7
sin A + _sin B + sin C = 4 cos 5 cos % cos %
24, Ifr-R:rp=2:5: 12 then prove that the triangle is right angled

at A.
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; BS5H0%— s L&P&é@oé's A, B &8an C ol & dgerredasyow.

ageiisn A
L. ‘ed Moy Bamees She : 10x2=20
@) o PHo asrwes (FEdbod.
@) |88 |SHH Todk ey e
$ e o
L Ff:RoOBR@ f@=c—" rr IRID :
b 1+x
f(tan 6) = cos 20 ©Q ErSos.
gl L 1
2 fO= TGy T85 Srop Sdhato anyy SEedy 0808,
fx-1 2 B-y] [1 2.3
0 =z-1.Qlt |=|0o 4 7
ca i ©ond
1 0 a-5 [100
X, ¥, z 83 a © Dendew 5‘635}5&.0&.
4  SoB5 58D didoKos.
B %8¥e0 -37 +47 + M S000%0 pi + 87 + 6k $3Doe8d A oo p o
56%,08.
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6 (0,0,0) (05 0), (20, 1) BothHo fhoae B Soo 8e  SoECeR
i 5:535’52,.0& s '
A =.(2?-7+2Z)=3, ?((3?+6}'+T:)=4 Sore 5?4585"9@9 ‘5.:5:5"5.::.:&. _
8. esss_o:aSo 7 o Ho o8 cos Shotedy E5H6%.08. ; |
9. tan20° + tan 40° + V3 tan 20° tan‘40‘° QeSS EHEYod.
10 &8 x € R % cosh? x — sinh? x = cosh (2x) é:o Q&L
' QKo B
L Sgey Sdrees (SHeo ' i =k  5x4=20
@) 2Jec e | FHOWH SIeercdgol. |
() 8 SHH cokh  Seoyen.
300
1. A=|0 3 0| wand A* D 5%6%08.
c 03
12. 37 - 27 -k, 20 4 8] - 4%, ~;?+7+21€, 4?+57+A]5 So¥ODH S Se¥eorr
fo Doy SEOTE A Deos |

=S8 en ansos
17 ®© | Ods.

13.  |G|=18,|B|=5, a.5=60, ®o»B |ax b| D08,

16 gt oditn 8% 1

®) DErboS0s.
7 My 7. "8 :

15. J3sin0-cos0=+v2 SDEGwoS FdoTod.
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16. sin i+2tan_11 .E ©l d)ﬁ‘é) ;305]0&
5 - 3 2 .
8¢vmo ABC &° :
b cos® E+r:cos2 %=s ©ld SrSod.
Degeisn C
ML Ay ssres @ - 5x7=35
G 0B B PO SireTdSges.
() (S8 SH% S Scoye
18, f: A -5 B, g:B > C e .&ehes @&oﬁvgé:
(gof) =Fflog? ®d SeSos.
19, EdeeBHBHS 5580 es@rfod 38 ne N % :
; a(r" - 1)
a+ar+ar+ ... (n ScrodsR) ‘(——)—, r#l ©d SrSoa.
o aill+a®] ~ | & 1
20. |p »2 1+8%|=0, |6 B% 1|20
c c_2_ 1+¢8 P fE
wwwd abc = “1 o0 mol.
21. . [aas)E Qapapand  aS@eAod :
x+3+z—1 2x+2y+3z 6, x+4_,f+92—3.
SD¥GerosH JdoSob.
0167-A ' ' _ P.T.0.



[4]
22. (1,2, D), (5, 2, 5), (2, -1, 0), (-1, 0, 1). Bweewre o S0P 5 m‘;spwiga
§58%.08. '
23. A B Ce @b 5838 :-
' B

: " e A e
sin A + sin B + sin C = 4 cos 5 08 5 c0s o ©d JdroFWos.

24, r:R:r =2:5:12 owd, & @Hos’ A 0ows’nsd d:a'_sﬁ.

Babod.
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: | -.{.J’QCJJ:B‘AWJ.;{,”JW,::J
10x2=20 - ASE . |

:aulrdlﬂ/‘?:f,.w I

“E Syl o
et @nl Jirs G

. ; ‘ S ¥ :
f’%l’é_.}':c‘_é‘/d/g.f(x)=i+zzb{l!/u(f:R—-)R/(l 3

f(tan ) = cos 20.
‘ £ - 1 : i o
Sk _gr}" (Domain) - & g (x% - 1) (x + 3) J‘W.J__buﬁdf? 2
al 2 g 3 . . e
| ' /ﬂ 3

-1 % el B2 2 3

0-2-1 |7 |=|o 4 7

1P LT fie &
SE RS a2 ey xt
2 8 R 2 p L SO 4
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f’ly}lﬂ' AUU*UWJ'? (uz +81+6k 3 37 + 47 + M UW/
il
& (2,0,1) 431 (0,5,0¢0,0,0 b éplv-.:,uu J’J(Plane)dﬁ'f’ 6
' -c_dulf
& ,,udlm;(r BT +6]+B)=4 sl 7. 2T -T+2B)=3Ug"" 1
-& T (Period) 133 K 1S 2 5 082 G (cosine) Fbd 8
- 5§ tan 20° + tan £0° + V3 tan 20° tan 40° .9
Se i LeerdS a0
cosh* x - sinh* x = cosh (21) ‘
5x4=20 B/~
:_,ulydty/" II
-u’béd’uulrétd:{
_u*J/"‘ut (4)/b¢£dfr'/ (i)
300
_é,cPA‘l_/A— 03 0| -
00 3 |
131 3i -2j -k, 27 + 3] - 4E, -?+7+275 N3 o7 ) éwif(‘ 12
| fé—buU‘(Coplanar)d“V 47 +5J+M
l;:-;,;“—(;
-ér#}ax5|~.,.}'a.E:eoJ:’!5l=5'|51=13ﬁ 13
St aa
COS@ (:05—4“11 cbsﬂ = l
By i kg

- 0168-A
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i@

- - - M a =~ o &8 o & o 1

22 ffehl 15
\[3_s'in9—cose=-\/§' ,
et a6
sin'lg + 2 tan™ % = g
:f’%l;quBc&l}“df 17
‘ ' a8 | ,‘ bcoszg+ccosz-B-=s
Y 2 2
! &)
5x7=35 CL‘)’"G ,
e Urdiz P am
_ZESeurgidd o
S et el iy @
- 7
IJ/?"—L?u,}’u.'_?&ﬁ@(bijections)d:‘;'»g:B—)Crf:A—>BJ’ 18
| (gofy*=f"og™
3,.( ’é't': (Mathematical induction) &— L/( fJL’:"‘J( J!" - ;‘;"’ f (}?LJ .19
a(r® - 1)
a+ar+ar2f ....... rEY ="
—i7 -r;tl,,ﬁ.'
' i 20
g o 1 a a® 1+a®
b b2 1|#02 | B 1+b%[=0
1a & 3 ¢ & 1+
' S
abc = -1.
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rBL Uinls ;1
x+y+2z=12x+2y+32=6, x+4y+92=3 .
‘ BESEE 1 SR P Cramers) JASS
51(1,2, 1), 3,2 5,2 -1, 0L ‘fj é ,':L”,f K (Tetrahedron)f:g 22
~UEL0, D

S boute il ek caSl 28

A B C
sin A + sin B + sin C = 4 cos g cos 5 cos 9"

fAe bl FF el 2 iRy =2:5:121 24
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AT 39 yE-TA H @7 fawm A, B, C ¥
fawmm A

L dfd @Y SW oA W : 10x2::20

@ W wE w i
i) mwﬁmzaﬁ%

L AR f(x)=i;xz g uiwfd@ £: R - R & @ wamd 5
X y

f(tan 0) = cos 26

1

R b= s~ T

arfa® A Hed &1 W (domain) HA SIS |
£ - ' :

i1 2 By} Jia 8

§ a1 1 el &2

1 Q.. g+o G T

%,?hx,y,zﬁ(awlﬂﬁﬁﬁmﬁl
4 @ # SR (Rank) H ftwrsn  feifed

5. AT 37 +4F + Ak 3 ui + 87 + 6k W@ W ¥, @ A AR p I FfSC
0169-A _ E g | P.T.O.



[2]

(0, 0, 0), (oso)ai’n(zo 1)ﬁ§aﬁammﬁmwmm

6.
T SIS ‘
T F.QT-+28)=3 S F.(37 + 6 + k) =4 THASH F W BN W ;)
8  SEdH (Period) 7 @A Wl cosine W # W FAT|
9. tan 20°+ tan 40° + V3 tan 20° tan 40°* F HH A B |
1. flt x e R ¥ 98 FIMMT cosh? x - sinh® x = cosh 22) |
fawmB '
L. oY W & 999 - - 5x4=20
O el de W W e s ' '
@) WIF W F faw 4 i faa §
300
1. 3Rk A=|0 3 0| & @ a¢ wm
[0 0 3
12. aﬁ:’fﬂ@aﬁﬁaﬁﬁaz-zj %, 27 + 37 - 4%, -z+;+2ka?ﬂ4z+51+xk
Wﬁ?ﬂ'ﬂ(Coplanar)% GUERIEC R CE
Ai:#
13, AR |g|=18, |5|=5 9K ‘@b=60 ¥ @ iaxbl Bl Hﬂﬁml
14. fag Hﬁﬁfm
cos—-z—"‘E cosﬂ coss—at o 4
_ ol e T
15, J3sinB-cosf=2 THFW N TW @i
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16.

17.

18.

19.

o

[3]

sin™! =

&
2

Q|

4
=+ 2 tan™?
5

A ABC 4 saed o bcosz-(22+cgosz—]2i=s

fawmrc
ﬂéwaﬁm l : . 5x7=35
@) W_'suﬁﬁsaﬁﬁm |
@ TR WA B fa 7 s frw ¥

Vzlﬁ f:AaB,g:BeCWlﬁ(Bijections)g’,ﬁ?mﬁ%:

@of)Y=1f"og™
it s ugfa g fag wifsm .

' : .a(r"vl)
2 = —_—
a+ar+ar’+ ....n W qH a7 r+l
afg
o a 1l+a° e 1
b b2 1+b%|=0 R [b B 1|20
e @ | & 3
%, o W=y fw
: abec = -1.

B (Cramer) Ygfa g = wﬂw # Hifeg

. .x+y+z=1’ 2x1-2y+3z=6,x+4y+9z=3
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22. (1,2, 1), 3,2 5), (@2 -1, 0) 3R (-1, 0, 1) ¥l =& TgHeH F AT

(Volume) ¥d ST |

23, A A B, C fiyw & 3w § @ fag #fm fE o

: A L B €
sin A + sin B + sin C = 4 cos 2 coszcos 2

24. 'ﬂﬁr:R:r1—¥2:5;12%,QMWWA‘T{WW
Tl

0169-A

- R - e - am e w, e



