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s MODEL 1
MATHEMATICS \JP APER

PAPER-I (A)

Time : 3 Hours Max. Marks : 75
Note: This question paper consists of three sections A, B and C,

SECTION - A (10 x 2 = 20)
L Very short answer type questions,

(i) Attempt al) questions,
(i) Each question carries two marks.

1. fA={-2 1 0,1, 2}and A B is a surjection defined by fix)=x2+x + 1, then find B,

=

2. IfA = {0, % ;’; 3 g} andf:A 5 Bisa surjection defined by f(x) = cos x.then find B.
1:2 3 8

3. IfA-[a 4]8-17 2]and2X+A—BthenﬁndX.
02 4

4. IfFA=]-20 -2 is a skew Symmetric matrix, then find X,
=1 x 0

5. If the vectors — 3j + 4j + 2k and Wi+ 8j + 6k are collinear vectors, then find A and M.

6. Find the vector equation of the line passing through the point 2i + 3j + k and parallel to the vector 4j — 2j + 3k.
7. Find the angle between the vectors j + 2j'#+ 3k and 3j - j+ 2k.
8. Ifcos +sinB= /7 cos 8, then prove that cos6 - sing = V2 sing
9. IfA+B= 7+ then prove that (1+tan'A) (1 +tanB) = 2.
10.  If coshx = g find the values of

(i) cosh(2x) and (if) sinh(2x)

SECTION - B (5x4=20)
II. Short answer type questions,
(1) Attempt any five questions,

(i) Each question carries four marks,

12
n. IfA=|2 1
22

12, if a, b, care non - coplanar vectors. Prove that the following four points are coplanar.

_ . o

2
2 [ then show that AZ—4A -5 =
1
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13. Find the area of the triangle whose vertices are A(1, 2,3),B(2,3,1)and C(3, 1, 2).
14. If Ais not an integral multiple of n. Prove that

cosA.cos2A.cos4A.cos8A = ?'&‘Igz and hence deduce that

27 4n 8n 16 _ 1
COs§5 -COS 75 -COS{5 -COSTq5" = 16

15. Solve v2(sinx + cosx)=y3

16. Prove that 2 snn"% —cos™! 153 cos™ ggg

2/bc A

17. |Ifsin@= F%,thenshowthatcose= b+c COS2 -

SECTION -C (5x7=35)
I Long answer type questions.
(i) Attempt any five questions.
(ii) Each question carries seven marks.

18. Iff: A— B, g:B — C are bijections then prove that (g of)'=f"o g™

n(n+1)(n+2
19. 12+(12+2)+(12+22+3) +....... uptonterms=——————( 1);( )
a+b+2c a b
20. Show that c b+c+2a. b =2(a+b+c).
c a c+a+2b

21. Solve3x+4y+5z=18,2x—-y+82=13 and 5x — 2y + 7z = 20 by using matrix inversion method.
22.  Find equation of plane passing from points A(2, 3,-1),B 4,5 2)and C (3,6, 5)
23. IfA+ B + C = 180° then show that cos 2A + cos 2B + cos 2C=-4cosAcosBcosC—1.

24. Ifa=13,b=14,c=15 showthatR= 82 r=4, r,= & r,=12andr,=14.
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PART-III MODELF
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MATHEMATICS
PAPER-I (A)

s

Time : 3 Hours

Max. Marks : 7

10.

1

12.

Note :  This question paper consists of three sections A, B and C.

SECTION - A (10x2=20)
L. Very short answer type questions.

(i) Attempt all the questions.
(ii) Each question carries two marks.

IffiR - R, g:R —» R are defined by f(x) =3x -1, g(x) = x> + 1, th@g(?}.

Find the domains of the following real valued functions f(x) = I®~ 4x + 3)

Construct a 3 x 2 matrix, whose elements are defined by a| 5 || 31|
.25 Q

Find the rank of |2 3 4 \
|8 @

a=2i+5/+kandb=4i+mj+nk are vectors, then find m and n.

Find the vector equation of the Iine@ the point 2i + j + 3k and — 4i + 3j -

Find the area of the parllelogra hich the vectors

a=2i-3j and b=3i adacent sides.

Find the period of th tion tan(x + 4x + Ox + . . . . +n°x) [ n any positive integer]

COS

Prove that =cot 36°.

If sinh x = 3, find cosh (2x) and sinh (2x).
SECTION - B (5 x4=20)
I1. Short answer type questions.
(i) Attempt any five questions.

(11) Each question carries four marks.

10

Ifl= 01

and E =

If ABCDEF is a regular hexagon with centre 'O’ then show that

AB + AC + AD + AE + AF = 3AD = 6A0.

g ;] then show that (al + bE)* = a’l + 3a’bE, where | is unit matrix of order 2.
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13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Find the volume of the tetrahedron having the edgesi+j+k,i—jandi+ 2j + k.

Prove that [1 +cos%]{1 +oos%’)-‘-]{1 +°°s%H1 +°°s%)=%

If 8,, 8, are solutions of the equation a cos 28 + b sin 28 = ¢, tan@, # tanB, and a + ¢ # 0, then find the values
of

(i) tanB, +tans,
(i) tan@, .tan®,

Prove that tan-‘-;—+ tan-! %+ tan- % = _}

2 2 2
Prove that cot A + cot B + cot C = _a_+419A_+g_
SECTION - C (5x7=35) @
II1. Long answer type questions. O
(i) Attempt any five questions. ()
L 2

(ii) Each question carries seven marks. ®
Iff: A— B, g: B — C are bijections then prove that g (@ is a bijection

Show that, vn € N, %+#+ﬁ+....upto%

4

1
Show thatA = |3 is non singular s
1

= NN

1
3
2

Solve 2x-y+3z=9

x+ty+z=6

X—y +z=2 by using Cramer’s rule
Find the shortest distance between the skew lines
r=(6i+2j+2k)+t(i—2j+2k)and r = (- 4i — k) + s (3i — 2j — 2k).

If A+ B + C = &, then prove that cos? —2'45‘—+cos2 g + cos % =2 (1+sin-§sm2 sm2 ]

ifr,=2,r,=3,r,=6andr=1, Provethata=3,b=4andc=5.
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10

11

Note :  This question paper consists of three sections A, B and C.

SECTION - A (10 x2=20)
l. Very short answer type questions.

(1) Attempt all the questions.
(11) Each question carries two marks.

Which of the following are injections or surjections or bijections? Justify your a@

f: R - (0, ) defined by f(x) = 2
Let f={(1, a), (2, c), (4, d), (3, b)} and g~' = {(2, a), (4, b), (1, ¢), (3. d()@

300 '

IfA= |0 3 0], then find A*. Q’
003 2&

how that (gof)' = f'og™"

For any square matrix A, show that AA' is symmetric.
If ¢, p and y are the angles made by the vector 3i — ith the positive directions of the coordinate axes

then find cos «, cos § and cos y. K

If the position vectors of the points A, B and 2i +j—k,—4i + 2j + 2k and 6i — 3j — 13k respectively

and AB = & AC, then find the value of J..

*
If the vectors 2i + Aj — k and 4i — 2] + 2k erpendicular to each other, find 4.

Find a sine function whose peri

If tan 20° = A, then show that \
tan160° — tan110° _ 1- 2*
1+ tan160°.tan110° 2A

If sinh x = 3, then show that x = log_ (3 + ,10)

SECTION -B (5x4=20)
1. Short answer type questions
(1) Attempt any five questions.
(ii) Each question carries four marks.

cosz¢ cos ¢ sind| _ 0
cos psing  sin’e

cos’t  cos sind

If 6 — ¢ = 5 then show that i
< costisintl  sin“0

Show that the points whose position vectors are —2a + 3b + 5¢, a + 2b + 3c, 7a — c are collinear when a, b,¢

are non coplanar vectors.
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13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24.

If a, b, c are non coplanar vectors then prove that the vectors 5a + 6b + 7c, 7a — 8b + 9c and 3a + 20b + !
are coplanar

0<A<Bc«< -4’5 and sin (A+ B) = % and cos (A-B) = %,thenﬁnd the value of tan 2A.

Solve 1 + sin?0 = 3sinB cosB.

2 2
If oos“[%] +cos™' [%] = a then prove that % - %.cow + %2_ =sin‘a.

If cot-%:cot—g-:cot%=3:5:7 then show thata:b:c=6:5:4 (In AABC).

SECTION - C (5 x 7=35)

111. Long answer type questions.

(i) Attempt any five questions. @

(ii) Each question carries seven marks. 00

= L 2

Letf: A— B, |, and I be identity functim@and B respectively. Then prove that fol, = f = | of
3.5%1 + 231 s divisible by 17 @
Solve the following equations &JS Jordan method.
b— 2y+7z2=20

*? 2 b?
c? 2ac-b* a° |= (@ +b3+c3- 3abc)2
b? a® 2ab-c?

=(4,0,-3),C=(1,2 —1)and D = (2, 4, -5), find the distance between AB and CD

3x+4y+5z2=18,2x-y+8

aboe

Show that |b ¢

In triangle ABC, prove that

B

cos%+cosf+cos%- = 4cos n;A (:os~z"1B cos”:tC

If p,, P,. P, are altitudes drawn from vertices A, B, C to the opposite sides of a triangle respectively, the

show that
lodgdgd A, 1,1.1 )
(i) pi"'pz"'pa’r (i) F{""pz‘"p3 sy (|||)p,p2p3=%i=§€_6
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10.

1.

12.

SECTION - A (10 x2=20)
Note: (i) Answer all questions.
(ii) Each question carries two marks.
(iii) All are Very Short Answer Type Questions.

| insl
Iff: R - R is defined by f (x) = IT:-? , then show that f (tan 6) = cos 20

If f(x) = —l ,g(x) = vx forall x (0, =), then find (gof)(x). @

x—1 2.5-yl-1423
If z-1 7 |=10 4 7 [then find the values of x, y, z and a. ()
1 0 a-5| |100 QO
A= | 2 find Az 6'\'
0
Is the triangle formed by the vectors 3i + 5j + 2k, 2i 5 §— N\ and -5i — 2j + 3k equilateral ?
Define linear combination of vectors. ()

Find the angle between the planes r . (2i — j %= 3andr. (3i+6j+k)=4.
L 2

Find the value of sin 330°. cos 120° 0°. sin 300°

If sec 8 + tan 6 = 5, find the qu which 8 lies and find the value of sin 8.

( 1 ) 1
Show thattanh' | 2 | = 3
SECTION - B (5x4=20)
Note :  Short answer type questions.
(1) Attempt any five questions.

(11) Each question carries four marks.

10

0 1 and E =

Ifl= then show that (al + bE)* = a’l + 3a%bE, where | is unit matrix of order 2.

If the points whose position vectors are 3i — 2j — k, 2i + 3] — 4k, —i + j + 2k and 4i + 5j + 3.k are coplanar then

. _ —146
show that i = - T
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13.

14.

15.
16.
17.

18.

19.

20.

21.

22.

23.
24.

Prove by vector method, the angle between the two diagonals of a cube cos-’(%)

Ifcosa= —_53 andsinp = 27—5,where -;— <a<mand0<B< %,thenﬂndthevaluesoftan(a+B)and sin

(a+B).
Solve 4sinx . sin2x . sin4x = sin3x.
Prove that tan {cot’1 9 +cosec™' 1/—:—1 } =1
fa:b:c=7:8:9,findcos A:cosB:cosC.
SECTION -C (5x7=35)

Note:  Long answer type questions.

(i) Attempt any five questions.

(ii) Each question carries seven marks. @

If f: Q = Qs defined by f(x) = 5x + 4, Vx € Q, show thatfis a Qe’ion and find .

L 4
n(n?+6n+11) Q
23+34+45+ ... uptonterms = ————— \'

3
—2a a+b cta
Show that Ja+b -2b b+c|=4(a+b)(b+ it
+a c+b -2¢c ()
x-3y-8z=-10 CE)

x+y—4z=0 %

2x+5y+6z=13

Ifa=i-2j+k, b=2 ' c=i+2j—k, findax (bxc)and|(axb)xc|

In triangle ABC, prove that sin % - sin% 4sin% =—1+4cos n—;‘A cos""‘%B sin%w

If a2 + b? + ¢2 = 8R?, then prove that the triangle is right angled.
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10.

1.

SECTION - A (10x2=20)
Note : (1) Answer all questions.

(i1) Each question carries two marks.
(iii) All are Very Short Answer Type Questions.

Find the domains of the following real valued functions.

;
™= togz—x)

IfA={1, 2, 3, 4} and f:A — R is a function defined by f(x) = ¥ %2l ; th@ the range of f

I S < ,
IfA=| 5 2 6|, then find A® A
2 A -3 ,&

IfA= ey and A? = 0, then find the value of k.

1 K %’
Find the unit vector in the direction of vector \Q

a=2i+3j+K

Find the vector equation of the line passing th@ the point 2i + 3j + Kk and parallel to the vector 4i — 2j + 3k.

.
. . 1 .
Let e, and e, be unit vectors making If 5|e; - e,|=sin20, then find i

Prove that
sin150°-5co0s300° + 7tan225°

tan135° + 3sin210°
Prove that

(sinB + cosecB)? + (cosB + sechB)? — (tan?6 + cot?B) =7
If sin hx = 5, then show that x = log_ (5 + +26 ).

SECTION - B (5x4=20)
Note :  Short answer type questions.
(1) Attempt any five questions.

(i1) Each question carries four marks.

1+2n -4n

then show that A" =
1-2n

IfA=

‘11 for any integer n =1, by using mathematical induction.

ek
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12.  Find the vector equation of the plane passing through points 4i —
show that the point i + 2 — 3k lies in the plane.

—4kandc=i+j+k.thenﬁnd(axb).(bxc)

3~ K, 31 + 7j - 10k and 2i + 5j — Tk and

13. fa=2i+j-kb=-+2

14, Evaluate

X 10 . 4o
sin®82 75 —sin? 22 5

15.  Solve the following equation cotx + cosecx = 3

] bl e
16. Provethattan‘-7+tan1 i3~ tan™ 9 =0

A B C A
- Nid 2 2 =
Y Show that acos® 5 +b cos ~2+ccos 7 —s+R.

SECTION - C (5x7=135)
Note : Long answer type qucslions. O

(i) Attempt any five questions. ()

(ii) Each question carries seven marks.
\Q .
18. Letf:A—>Bbea bijection, then show that fo&@%of =1,

19. By Mathematical induction, show that 49" ‘ ¥ is divisible by 64 for all positive integer n.

1
»

6 20. Solve the following equations, by Cr% ule

x+y+z=1 %

ox +2y+32=6

x+4y+9z2=3

21. Examine whether the or following systems of equations are consistent or inconsistent and if consistent find

the complete solution.

x+y+z=6
x+2y+3z=10

x+2y+4z=1

22  IfA=(1,-2,-1),B=(4 0,-3).C=(1, 2,-1)andD = (2, -4, -5), ﬁndmedistancabetweenABand CD.

S ——— =

23.  IfA+ B+ C =0, then prove that sin 2A + sin 2B + sin 2C =-4sinAsinBsin C.

e e

24. Showthatr +r, +r,—r,=4Rcos B in a triangle ABC.
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Time : 3 Hours. Max. Marks : 75
SECTION-A
I. Very Short Answer Questions. ; 10 x 2 =20
T
1. IfA= {O.E.%.g.%} and f: A — B is a surjection defined by flx) = cosx then find B.
' 1

2. Find the domain of the real -valued function f(x) = log - x@

3. A certain bookshop has 10 dozen chemistrybooks, 8 d @ hysics books, 10 dozen
economics books. Their selling prices are Rs. 80, Rs. 0 Rs. 40 each respectively.
Find the total amount the bookshup will receive by se g all the books, using matrix
algebra. %’

2 4 ‘x\v

4. Ifd= 5 3] then find A+A' and AA'.

5. Show that the point whose position vectors &Q’;E +5¢,a+2b +3¢,7a — ¢ are collinear when
a,b, ¢ are non-coplanar vectors. C.

6. Let @=27+47-5k,b =7 +R n¢*C = j +2k.Find unit vector in the opposite direction of
a+b+c.

7. f@=7+2j-3kan =27 + 2k then show that@+b and @ —b are perpendicular to each
other. '

0 4 sin9°
8. Prove that— 90 s s,n 5 =cot 36°.
cos9" —sin9
9. - Find the périod of the function defined by f (x)= tan (X +4x+9x+...+ nz.\‘).
10. If sinh x = 3 then show that x = log, (3 + Jfﬁ)
SECTION-B -
II. Short Answer Questions. 5x4=20

be b+c 1

11. Show that [¢@ €*+4 1=(a—b)(b-c)(c-a)

ab a+b 1
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‘ 12. Let ABCD EF be regular hexagon with centré 'O'. Show that

AB+ AC+AD+AE + AF =34D=640
18. fa=7-27-3k b=27+7-k and =7 +37 -2k, find @x(b x7)

75
= T
14. If A is not an integral multiple of 5 , prove that
=20 | (i) tan A+cot A=2cosec2A (i) cotA—tan 4 =2cot2A4

f 15. Solve 2c0520—\/§sin9+l=0

| e N 1 ;

- 16. Prove that COS(Ztan '7J=sm( tan”™ '5)
zen | ’ @
rely. B C) b-c
itrix 17. In a triangle ABC, prove that tan m‘)

SECTI% »b
. III. Answer any five of the following: 6x7=85
. 18. Let f: 44— B, g: B — C be bijecty@s.N'hen prove that (gof) fog™

vhen

1
19. By using mathematical in %(}IOW that —+—‘ ——+....{upto'ritens) =ﬁ,VﬂEN

14 47 710
mn of
each ¢ 20.
21. Solve the folloWing equations by Gauss - Jordan method
3x+4y+5z=18,2x—y+8z=13 and 5x-2y+7z=20
| 92 A= (l,—2,—l), B=(4,0,—3), Ci= (].2.——1) and D=(2,—4,—5), find the distance
g between 4p and Cp
‘ ; 2 ; A B €
| 23. If A, B, C are angles of a triangle, then prove that Slnzé+5m2£-ﬂn2£ =1-2cos—0c0s_sin—
0 3 e 27 2

24. In a triangle ABC, ifa=13,b=14,c=15,find R, 7,1, r, and r;.




	1A-1
	1A-2
	1A-3
	1A-4
	1A-5
	1A-6

