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MATHEMATICSPAPER - 1A

TIME: 3hrs Max. Marks.75
Note: Thisquestion paper consists of three sections A, B and C.

SECTION A
Very short answer type questions. 10X 2=20

If f: [1, ) — [1, ) defined by f(x) = 2 then find f4(x).

If f(y) =——— and g(y)=——2— then show that (fog)(y) = v.

1-y? NERaS
If alb="a0c andaxb="axc,a (thenshow thaP="Tt.

Prove that/3csc20- secZ0=

Find the range of 7 cos x — 24.sin X + 5.
Find a vector in the direction of vector i — 2 that has magnitude 7 units.
If a,b,c are the position vectors of the vertices A, B @kspectively oiAABC

then find the vector equation of mediamtiyh the vertex A.

Prove thatosh™x = log, (x —\x% - ])

1 1 3
fA=|5 2 6|thenfindA.
-2 -1 -3
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0O 2 1
10. IfA=|-2 0 -2|is askew symmetric matrix, find x.
-1 x O

SECTION-B
Short answer type questions.

Answer any five of the following. 5 X4 = 20

11. If i, ],k are unit vectors along the positive directionshef coordinate axes, then
show that the four pointgli +5j+k,—j—-k, 3i+9j+4k and -4i+4j+4k are
coplanar.

12. Leta=i+j+k andb=2i+3j+k find
i) The projection vector ob on a and its ' magnitude.

ii) The vector components &f in'the direction ofa and perpendicular ta.

13.  Prove thasin*Z + sin“3—ﬂ+ sin45—ﬂ+ si fr_3
8 8 8 8 2

14. If sin + sinx+ 2'cox = “sin+ 2cbdx find the general solution.
15. It cos’ p+ cos'q+ cosr =7 prove that p°+q°+r’+2pgr =1

16. Ifa:b:c=7.:8:9then firmbsA= coB8= co€

17. IfA= E’ —4} then show that A= {

1+2n -4n ) o
, N IS a positive integer.
n 1-2n
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SECTION -C

Long answer type questions.

Answer any five of the following. 5 X 7 =35

18.

19.
20.

21.

22.

23.
24.

If f:A- B, g:B - C are two bijections theligof )™= f "og™.

Show thaB.5™!+ 2**+ 2**!is divisible by 17.

Solve the following equations by Gauss-Jomathod.

3x+4y+5z=18

2Xx—y+8z=13

S5x -2y +7z2=20
1 & &

Showthatl b* b%=(a- b)(b- c)(e a)(@b be c
1 ¢ c

If a,b and« are non-zero vectors and a is perpendicular th oand c. If

|2k 2.b4 37 and (B,T:):%T[,then find[abc.

Prove that®aos(B —C)+ fcos (C — A) + t&cos(A — B) = 3 abc.
If A, B, C are-angles of a triangle then pravat

sin2£‘+sian—sirfE: + Zcoé ce% cgs
2 2 2 2 2 2

www.sakshieducation.com



www.sakshieducation.com

Mathematics IA Paper - 2

1. Iff: [1, o) - [1, ) defined by f(x) = 2¢V then find f(x).
Sol. f(x):[1.....) - [1 ......0)

f(x) =2x¢
f(x) =2x0P =y
X(x-1)=log, y
x?-x-log,y=0
o= ~DEY b? - 4ac
2a
_1+,/1+ 4log, ¥
2
1+ /1+ 41
£4(x) = 0%

2

2. If f(y) = Y _ and a(y)= Y__ then show that (fog)(y) = .

1-y° 1ty

Sol. Given that

f(y) = JLand a(y)= le—yz

}

Ofog(y) =flg(y)I=f {

JlTy/V iy
1+y

x =Y
\/1+y 1+y?-y?

Ofog(y)=y

3. If alb=alcand axb="ax7c,a& (then show thatb=¢.

Sol. Given that,
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alb=adc="a(b-c¥ 0 ..{1
axb=axTt= a (B-"cF 0..(
From (1) and (2) it is evident that, the vectbrc) cannot be both perpendicular to

a and parallel taa.

Unless it is zero

4. Prove that+/3csc20- sec20=

Sol. L.H.S.=+3csc20- secX

= \/é — 1
sin2C® cos?20
_/3c0s20- sin20
sin 20 cos 20
2@/Zésin 20’—; sin 20

;(Zsin 20 cos20 )

_4(sin60 cos 20— cosB0 sin2(
sin40@
=4sm(E.iO’— 20 )= 4Ds.|n4€)
sin4Q@ sin 40
=4=R.HS.

5. Find the range of 7 cos x — 24 sin x + 5.

Sol. Minimum value off =C-+a? + b’
=5—/(-24f + P
=5-4576+ 49

=5-4625=5- 25— 2(
Maximum value off =C ++/a% + I

=5++625= 5+ 25= 3(
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6. Find a vector in the direction of vectora= i -2 that has magnitude 7 units.

Sol. The unit vector in the direction of the given \aca’ is

1
—aZ=

-2 2]
al” 5 NG

a=
Therefore, the vector having magnitude equal tad’ia the direction of ais

J :T,S"EJ

7a-7(i_i—i_'j 7~ 14~
NN
7. If a,b,c are the position vectors of the vertices A, B an@ respectively of AABC

then find the vector equation of median through thevertex A

Sol: OA=a, OB=b , OC =c be the given vertices

— —

Let D be the mid point oBC =b%

The vector equation of the line passing through the
pointsa, bis r = (1-t)a+tb

[vector equation.is = (1:t)é+t(bL2C] wheretOR

8. Prove that cosh™x = log, (x —\x% - ])

Sol:“nLet cosh™x=y = x = cosy

_e+e?

1
= 2x=e' +—
ey

2xe’ = (ey)2 +1= (ey)2 -2xe’ +1
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+ —
e’ :2)(_—;)(4'3 e =x+x° -1

e =x+yxX’-1= y= Ioge(x+ x2—1)

cosh™x = Ioge(x+\/x27—])

1 1 3
9. IfA=|5 2 6]thenfindAS.
-2 -1 -3

1 1 371 1 3
Sol. =AA=|5 2 6|5 2 6
2 -1 -3||-2 -1 -3

[ 1+5-6 1+ 2- 3 3+ 69
=/5+10-12 546 15 12 1
_—2—5+6 -2-2+3 -66-9

[0 0 0
=3 3 9
-1 -1 -3

0 0o ojfar1 3
A3 =A%A =3 3 95 2 6
-1 4.-3||-2 -1 -

[ 0+0+0 O+O0+0. OO0
={3+15-18 3¢+ 69 S 18 2
_—1—5+6 =1-2+3 -3 & 9

0

I
o/ o o
& 6. .o

0
0

0 2 1
10. fA=|-2 0 -2|is askew symmetric matrix, find x.
-1 x O

Hint : A is a skew symmetric matrix
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= A'=-A

Sol. A is a skew symmetric matrix
= AT=A
0 -2 -1 0 2 1 0 -2 -1
2 0 x|=--2 0 -2 =2 0 2
1 -2 0 -1 x O 1 -x O

Equating second row third column elements we ge®x

11. If i, j,k are unit vectors along the positive directionsh# coordinate axes, then
show that the four points +5j+k,—j-k, 3i+9j+4k and -4i+4j+4k are

coplanar.

Sol. Let O be a origin, then

OA=4i+5]+k, OB-j-k
OC=3i+9j+4k, and OD=- 4 4} 4l
AB =0B-0OA=-4i-6] -2k
AC=0C-O0A=-i+4]j+3k

AD =OD-0A =-8i — ] +3k

_4 _6 —
[E AC A_D]:—l 4 3
-8 -1 3

=-4[12+ 3]+ 6[-3+ 24} 2[1+ 32
=—4x15+ 6x 2+ X 33
=-60+126- 66

=-126+126= 0

Hence given vectors are coplanar.
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12. Leta=i+j+k and b=2i+3j+k find
i) The projection vector of b on a and its magnitude.

ii) The vector components ofb in the direction of a and perpendicular to a.

Sol. Giventha=i+j+k, b=2i+3j+k

alb

i) Then projection ofb on ‘azﬁm
a
SR LIRS R
| i+]+kK|
2+3+1 - — —
= 0 +j+k
(V3y?
= AT o4 +R

Magnitude =122 1 G+ i* K2+ 3j+ k)]
a| i+ j+ k|
_|2+3+1|_ 6

W 73:2\@ unit

ii) The component vector df in the direction ofa:(lé_—DFO)Ea
a
=2(i + j +k) (- from'10(i))
The vector component dfperpen-diculartda.

B-ﬁfﬁlf‘:(z‘i+3‘j+k)-z(i+‘j+k)
a

=2i+8j+k-2i-2j-2k=j-k

13.. Prove thatsin47§7+ sin“3—ﬂ+ sin45—ﬂ+ si 7;1— 2

Sol: sin4§+ sin43—ér+ sirf‘5—”+ siﬁ7—n

o) (o34 o8] ol )
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sin*Z + cod L+ cos+ sih’”
8 8 8 8
2
2{sin4i’+ co§£}= (smL o?gj _ oqdl €
8 8 8 8
=2 4sit 7 cod
8 8

2
—2-[2sinZ codf| = 2 sinff= 21-3
8 8 4 2 2

14. If sin3+ sinx+ 2cox = sin2+ 2cbx find the general solution.
Sol:  sin3+ sinx+ 2cos sin®+ 2cbx

(2sin &+ 2cox) = 2sin cos+ 2coz
2sin2X cos— 2six cos+ 2cos— 2 éos=

Rcosx{ sin& - six+ % cog} =

cosx=0 2c053—x .Sil%(-+ 23?n>—(:
2 2 2

cosx=0 Zsm— { cos—+ I-Ié}
2 2

3X . X
sm—:O COS— = — Sin—
2 2 2
n=(2n+1) /2 gznn cosg—zxzcoirr/}x ¥
X=2n71T 3—2)(=2nﬂi(71/2+X/2)
X X = onm+ 712 §+§_217T—7—T
2 2 2 2 2

x=(2n+1)7/2; x=2r ;x= D+ /2 ; x=nm-ml4n0z
15. It cos* p+ cos'q+ cosr =7 prove that p’+qg*+r°+2pgr =1
Sol: Letcos'p=a cos'q=p4 cos'r=4

p = cosa g=cospf I =coso

www.sakshieducation.com



www.sakshieducation.com

Givena+p+y=nm cos(a +f) = cogr-y)
cosa coB— simr Sip= cgs
pa=—r +\1- p* 1-¢% = pg+r =|/1- p?|/1-q?
Squaring on both such
PO’ +r’+2par =1-p°-q°+p°= p +q*+r + 2par = 1
16. Ifa:b:c=7:8:9thenfindcosA= coB= co€
Sol:
b*+c?-a?  64k*+8KkE 4K?_ O&%
2bc 2(&)(K) 2x g x9K

a’+c*-b® _ 4%k’ +8k*- 64°_ 66° _11

COSA=

cosB =

2ac 2x kx K Zx63 21
_a’+b®-c® _ 4%+ 64k°-8k* _ BR*T _ ¢
cosC = = = =
2ab 2% Tk x & 2k x & 7
[JcosA= coB = c@:gzl—lz—zz—zxm:ilx 21:—2>< 2:
3 21. 7 3 21 7
=14:11:€
3 4 1+2n -4n . o
17. IfA:{1 }then showthatA‘:{ - 2rl]nlsaposmve integer.

Sol. We shall prove the result by Mathematical Indwcti

AD = 1+2n —4n
n 1-2n

1+2 -4 3 -4
n=1=A"= =
1 1-2 1 -1

The resultis trueforn=1

Suppose the result is true for n = k

k 1-2k
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k 1-2k||1 -1
[3+6k- 4k -4- 8k+ 4k
| 3k+1-2k -4k-1+ 2K
[2k+3 -4k-4
| k+1 -2k-1
[1+2(k+1) -4(k+ 1)}

AR Z A KD {1+2k —4k}[3 _ﬂ

k+1 1- 2(k+ 1)

[0 The givenresultis trueforn=k + 1
By Mathematical Induction, given result is true &l positive integral values of n.

18. If f:A- B, g:B - C are two bijections thefgof )™= f "og™.

Proof: f : A- B,g:B - Care bijections> gof : A - C 'is'bijection= (gof)™":C - Ais a
bijection.
f : A- Bis a bijection= f *:B - A is a bijection
g:B - Cis a bijection= g™:C < B'is a bijection
g":C - B, g™:B - A are bijections> f og™:C - A is a bijection
Let zOC
z(0C,g:B - Cisonto=0OyOBg(y)=z=g" (2)=y
yOB, f:A - Biis onto= [XOADf (x)= y= f *(y)=x
(gof ) () =gl f(X] = 9g(y) = z=(gof) (2 =x
O(gof ) (2)=x=1"(y)= 1t [g7 (9] =(fog™)(  D(gof)"=f"og™
19. <Show that3.5"*+ 2™+ 2™ is divisible by 17.
Sol.. Let 5, =3.5™+ 2™ be the given statement.
Sy, =35+2'=375 16 392 17 2

This is divisible by 17

Assumes, is true
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S, =3.5¢"+ 2**%is divisible by 17

Let 3.5+ 2**1= 17m

3.5% = 17— F**

S<+1 - 3.52k+3 + 2’3k+4

=3'52k+1'2+ 2’3<+1'2’i

=25{17m- 21} + 2+ ¢

=25x17m-17(2** ¢ 1{ 2@- %'} is divisible by 17
Hences,,, is true

08, is true for allnON

20. Solve the following equations by Gauss-Jordanethod.
3x+ 4y +5z=18
2Xx -y +8z=13
S5x -2y +7z2=20

3 4 5718
Sol: The augmented matrix |2 -1. 8 13
5. -2 7 20
R, - R—-R,
1 5 -3 5
=2 -1.8 13
5 -2+.7 20
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R2—>R2_2R3,R3—> Rs_ 5%
1 5 -3 5

=0 -11 14 3

0 -27 22 -5

1 5 -3 5

=0 1 -26 25

0 -27 22 -5

R, - R;-5R,,R, -~ R+ 27R
1 0 127 130

=0 1 -26 -25
0 0 -680 -68

1 0 127 135
=0 1 -26 -25
00 1 1
1 0 0 3
=0 1 01
0011

Hence the solutionisx=3,y=1,z = 1.
Show that
1 a &
21. 1 b* b} =(a- b)(b- c)(c a)(ab be c
1. ¢
1 a &
Sol: LHS=1 b b
1 ¢ c

By applyingR-R,—Riand R-R; — R,
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1 a&
=0 -2 -
0 &-a& ¢é-&

1 & &
=(b-a)(c-a)0 b a b+ ba
0 c+ta C+ca 4

Applying R - R; — Rs
1 & &
=—(a-b)(c-a)0 b c b- &+ a(b [)
0 c+a 8+ Cat é

1 @ a
0o 1 b e
0 cta ¢+ cat 2‘
=—(a- b)(b- c)(c- a)

[(c®+ca+ & )~ (b+ c+ a)(e a)]
=—(a- b)(b- c)(c- a)

[c?+ca+ & - b(ct a) (& &)=
=—(a- b)(b- c)(c- a)

[c?+ca+ & ~be B--2ca & |
=—(a- b)(b- c)(c--a)f ab- be ca]
=(a-b)(b— ¢)(c-. a)(ab bt ca)

=—(a-b)(c- a)(b- c

1 & &

Ol b* b’=(a- b)(b- c)(e a)ab be c

1 & ¢

22. If a,b and are non-zero vectors and a is perpendicular td dtand c. If

laE 2]b+ 3Te| and (B,T:):%T[,then find[abc.
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Sol: If a is perpendicular td and.
=3 is parallel to b~
=[a,bx¢|=0
= bxt=|b|[c|sin(b, )a
=|bxTE 3 4sin—"a

3

—|bx Tk 12sin120.% 1>2— =% 3
O[labc]= ra(x cH Talpb c|cos(ak
= (26V3)cos0= 17 3
Olalbxck (1§ 3F 17 3
23.  Prove that dcos(B — C) + Bcos (C — A) + &cos(A— B) = 3 abc.
Sol. L.H.S.=x acos(B - C)

=>a’ (2R sin A)cos(B- C)
= RZa’[J2sin(B+ C)cos(B- ©C)]
= RZa” (sin 2B+ sin 2C)
= RZa’ (2sin Bcos B+ _2sin € cosC)
= >[a’(2R sin B)cos Bt 4 (2R sinC)cosC
=>(a’bcos B+ &.ccosC)
= (a®bcos B+ & ccosC)
+(b%ccosC+ B acosA)

+(c’acos A+ ¢ bcosB)
= ab(acosB+ bcosA)} bc(bcos@ ccost
+ca(ccosA+ acosC)
=ab(c)+ bc(a} ca(b)
= 3abc= R.H.S.

24. If A,B,C are angles of a triangle then prove tat

sin2£‘+sinZE—sirfE: + Zcoé ce% cgs
2 2 2 2 2 2
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Sol: A+B+C =188

LHS:sinzé+ sian— sirfE
2 2 2

LA .(B . C) .(B C
=sin’ —+sin —+— | .si ———
2 2 2 2 2

- sin2§+ sin( 9&%) .sirEE—Ej

1
H
|
(@]

o
N>
VR
(@]

o
7~ T N\
©
D
7\
N |
+
NV 1EQ)
N
N—
|

(%23
>
7N\
N | @
|

Ke)
N—
N

Al .[B C .
=1-c0S—| Ssin—+— |- si
2 2 2

A B .C
=1-c0S—| 2c0s- SiA-
2 2 2

Ne—

:1—2cosé cosEl sig—:RHS
2 2 2
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