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SECTION-A
L Answer ALL the following VSAQ: 10x2=20
1
L Iffix)=2x-1, 9(x) = % forallxeR, find (gof)(x) 2.If f ={(1,2),(2,-3),(3,~1)} then find (i) 2f (ii) >
1 3 -5 01 2
3.  Findthetraceof |2 -1 5 4. Find therankof |1 2 3
2 0 1 321

5. Ifa=2i +5j+k,b=4i +mj +nk are collinear vectors then find m,n

6.  Find the vector equation of the plane passing through the points (0,0,0), (0,5,0) and (2,0,1)

7. Find the angle between the planes T.(2i — ]+ 2k) =3, T.(3i +6] +K)=4

8 Iftan20°=) then show that — o0 e 07 s’

- OV 1+ tan160°.tan110° 20
9. Find the range of 7cosx—24sinx+5 10. Prove that (coshx—sinhx)M=cosh(nx)—sinh(nx)
SECTION-B
I.  Answer any FIVE of the following SAQs: 5x4=20
1. IfA= { o Sm“} , then show that AA'=A'A=I
—Sina  cosa
12.  Ifthe points whose position vectors are 3i —2j —k, 21 +3j -4k, —i + ] + 2k, 41 +5j +2k are coplanar, then show
that 3= -146/17
13.  Find the vector area and area of the parallelogram having a=i +2j -k, b=27 -] + 2k as adjacent sides.
14.  Show that sin*= +ein? gt M gna 1123 15. Solve 7sin%0+3cos20=4
8 8 8 8 2
A B C
16. Prove that Tan L+ Tant 2+ Tan1i=® 17.1f cot—=,cot—,cot= arein A.P., then P.T a,b,c are in A.P
2 5 8 4 2 2 2
SECTION-C
III. Answer any FIVE of the following LAQs: 5x7=35
18 (a)lf f(x)= X—-‘-i , X =+1 then find (fofof)(x)
X p—
(b) If :A—B, g:B—>C and h:C—D are three functions then prove that ho(gof)=(hog)of.
19. By Mathematical Induction, show that 49" + 16n —1 is divisible by 64 for all positive Integer n.
a?+2a 2a+l
20. Showthat |2a+1 a+2 1=(a-1)°
3 3

21. Byusing Cramer'ssolve x+y+z=1,2x+2y+3z2=6,x+4y+9z=3

22.  Findthe shortest distance between the skew lines T = (61 +2] +2k) +t(i —2j +2k) and T = (-4i —K) +(3i —2j — 2k)

23. IfA+B+C= % , then prove that cos2 A+cos2B+cos2C=1+4sinAsinBsinC.

24.  Show that r+r3+r -1, =4RcosB.
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SECTION-A

x+1
Hﬁm=2x—Lgak:2

for all x € R, find (i) (gof)(x) (ii) (fog)(x)

(2x—1)+1_§_X
2 2

(i) (fog)(x) = fg(x)) = | (X;Llj =Z(X;1]—1= X +1-1=x

If f ={(1,2),(2,-3),(3,~1)} then find (i) 2f (i) f2

Given that f={(1, 2), (2, -3), (3, -1)}

() 2f ={12(2),(2.2(-3)), (3 2-D} = {(1.4), (2-6), 3-2)}
(i) 12={(L2%),(23%, (317} ={(1.4).(29). (3D}

1 3 -5
Define Trace of a Matrix. Find the traceof |2 -1 5]

2 0 1
Trace: The trace of a square matrix is the sum of elements in the principal diagonal.

1 3 5
A=2
2

-1
0

= O

] = Tr (A) =1+(-1)+1=1

0
Find the rank of | 1
3

1

We take A= 2
2

1 2
2 3
21
2
3
1

=02 -5)-1(1-9)+2(2-6)

w = O

01 2
1 2 3
3 21

=>|AE

=0-1(-8)+2(-4)
=8-8
~.|A]=0.

Take a 2 x 2 minor,

2
=2-6=-4%0
2 j

. Rank (A) = 2.
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5. Ifa=2i+5j +k,b=4i +mj+nk are collinear vectors then find m, n.
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A:  Given vectors a=2i +5] +K, b=4i +m] +nkare collinear.

2

_5_
B

1
n

:1:33m=2x5=10 and
2 m

S|
Il
N
Y
S
Il
N

.. m=10,n=2

6. Find the vector equation of the plane passing through the points (0,0,0), (0,5,0) and
(2,0,1)

A: Given A(@)=0,B(b)=5],
C(c)=2i +k
Vector equation of the plane is T = (1—s—t)a+ sh+ tC,s, teR
T=(01-s-t)0+s(5]) +t(2i +Kk)

- T=(5))s+t(2i +k),steR

7. Find the angle between the planes F.(2i - j + 2k) = 3, T.(3i +6] +k) =4
A: Comparing the given planes with T.n; = p;, T.N, =p,, we get

n=20-j+2k, n2=3i+6j+k

MN.No

..00S0 = ——-
Ml M)

_(2i—j+2k).(3 +6j+k)
Ja+1+4.9+36+1

_29-16)+2(1) _6-6+2_ 2

Joa6  \9./a6 3J46

.. cos@ =L =40 —cos 1

2
3,46 346
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. tan160°—tan110°  1—A2
8. If tan20°= A then show that 1+ tanl6anile® . 2

A: tan 160°=tan(180°-20°)=—tan20°=—A;

11
tan20° A

tan 110°=tan(90°+20°) = —cot20°=—

1 1
mike Brall IR} 2 2
_ tanl60°-tanl10° _ Mt 1-32 1-a
1+tan160°tanlle® 4 +(—7»)(— 1) 41 A2 2

~LHS

9. Find the range of 7cosx—24sinx+5

A: Comparing 7cosx—24sinx+5 with acosx+bsinx+c, we get a=7,b=-24,c=5

Max.Value = (va? + b?) + c = (V7% + 24%) + 5= (/49+ 576) + 5= /625 + 5= 25+ 5= 30

Min. Value = (—ya? + b?) + c = (—\7? + 24%) + 5= (—/49+ 576) + 5= —/625+ 5= ~25+ 5= -20
Range = [ Min. Value, Max.Value] = [ -20, 30]

10. Prove that (coshx —sinhx)1! = cosh(nx) — sinh(nx)

_x N
A:  L.H.S = (coshx — sinhx)1! {ex +28 (€ _Ze )Zl

n _ n
ﬁf)(+e_x7'é{+e_x = Ze* =g ™ (1)
2
R.H.S= coshnx — sinh nx

:(enx+e_nXJ_[enx_e_nx] _ﬁn{+e_nx7€ﬁ{+e_nx :ﬂ:e—”"
= z

2

From (1) & (2), L.H.S = R.H.S

Hence proved.
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SECTION-B

coso.  sina
1. If A= ) then show that AA'=A'A
—Slna.  coso
cosa.  Sina —g
A: A= . '= cosa sina
—Sna Cosa sina  Cosa
coso.  Sina || coso —sino| cos?a+sina —cosa.sina + Sino.coso
AAT = —sino. coso || Siha  cosa —sina.cosa + cosasino sina +cos?a
10
=] ] 1
M
AVA_|:COSOL —Sinoc}{ cosa. Sinoc} B cos?a+sna cosaSina —Sinacosa
sina. cosa || —sino  cosa sino.cosa — cosasino sna+cos?a

10
e

From (1) and (2), AA'=A'A

12. If the points whose position vectors are 3i-2j-k, 2i +3j-4k,-i +] +2k, 4i +5] +2k are
coplanar, then show that ) =-146/17

A: We take OP=3i - 2] -k, 0Q=2i +3] -4k,
OR=-1+ ] +2k,0S=4i +5] + 2k, where 'O’ is the origin.
. PQ=0Q-0P =(2i +3j-4k)-(8i —2j—-k) =—i +5] -3k
PR=OR-0OP =(-i + ] +2k)-(8i —2j —k) =—4i +3j +3k
PS=0S-0P =(4i +5j +Ak)—(Bi -2j -k) =i +7j+(A+Dk
But [%ﬁP_S] =0 [ Since P,Q,R,S are coplanar]

15 -3
=|-4 3 3 |=0=(1)[3+1)-21]-5 [-4(h + 1)-3] -3[(-28)-3] =0
1 7 A+

——1(3% — 18) —5(-4A ~7) -3 (-31) =0
=30+ 18+ 201 +35+93=0

— 3L +20L+35+93+18=0

= 17) + 146 =0

— 170 =-146

— A =-146/17
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13. Find the vector area and area of the parallelogram having a=i+2j -k, b=2i —j + 2k
as adjacent sides.

A: Giventhata=i+2j-k, b=2i —j+2k
i ] k
~axb=|1 2 -1=i(4-D-j(2+2)+k(-1-4) =3i 4] -5k
2 -1 2
(i) Vector area of the parallelogram with @, b as adjacent sides is ax b =3i —4] —5k

(i) Also |axb|=|3i —4] -5k |=v/9+16+ 25 =+/50 =52

. Area of the parallelogram is |ax b| = 5v2 sg.units

14. Show that sin®Z +sn* 3% 4 g 4 g 72 =3
8 8 2
.3t . (4TE—TC) (n n) T
A: sSin~—=sin =sin| ———| =cos—
8 8 2 8 8
. bn . (4n+nj . [TC n] n
sn= =sin —dn| 24X —cost
8 8 2 8 8
i . [8712—712) . ( n) LT
sin— =sin =sn| n——|=sin=
8 8 8 8
AT . a3 . 45nm . 47Tm
L.H. =sn —+9N —+8N —+9N —
S 8 8 8 8

4 4 4
AT T o LT
=SIn"—+| COS— | +|COS— | +|SIh—
8 ( 8) ( SJ ( Sj
4T

. . [ oam
—sn*Zicos* Eycos? EysintE =2/ sin" = +cos” =
8 8 8 8

[-a® + b? = (a+b)? - 2ab]

I
N
7/ N\
)
>
N
w3
+
N
o|a
N—

N
|
N
V.
>
N
=]
N
0|3
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15. Solve 7sin26+3cos20=4
A: Given equation is 7sin20 + 3cos20 = 4
= 7sin%0 + 3(1 — sin?0) = 4
= 7sin%0 + 3 — 3sin?0 = 4
= 4sin?6 =1
= sin20 = (1/2)? = sin%(n/6)
Here Principal value is o = /6
.. General solutionis O=nr+ %, neZ
16. Pove that Tant 1 +Tan 1= ! +Tan ™t i
2 5 8 4
A: We know, Tanx + Tan ly=Tan | — 2 Xty
1-xy
1 1 5+2
R + — -
cTan i Tan ol 2.5 |t 20|t
2 5 11 10-1 9
1-— = -
2’5 X
- LHS=Tan?! ; +Tan L
7 1 56+9
J— + y
-1 9 _ 1| 7
=Tan ™| == =T =572 | _1an D)1 =T _RHS
1-—= 65 4
9'8 yz3
A C
17. If COtE, COIE, COIE are in A.P., then prove that a,b,c are in A.P
. A B C .
A: Given that cot—, cot—, cot— are in A.P
2 2 2 a, b, carein AP
< ka, kb, kc are in AP
= (S)(s-a) , (S)(s-b) , (9)(s-¢) are in A.P < a+k, b+k, c+karein AP
A A A
=s—a s—b,s—carein AP
= —a, b, —c are in A.P
= a, b, carein A.P
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SECTION-C
18. @If f(x)= X_'_i', X # 1 then find (fofof)(x)
X —
®) If f:A—>B, g : B>C and h:C—D are functions then prove that ho(gof)=(hog)of
(x+lj+1 X+1+x-1
x+1) (x-1 x<1 Zx
A: (a) (fof)x)=f(F()=F| == | =X _ _EX
@ (=) [X_J ) e X
x-1 )(z/l
- (fofof )(x) = f[fof (x)] = f (x)
(b) Proof: Part—1: Giventhatf:A—>Bandg:B—>C=gof:A—>C
Now, gof: A—> Cand h: C -> D = ho(gof) : A— D
Also,g:B—>Candh:C—>D=hog:B—>D
Now, f: A — B and hog:B—D = (hog)of:A—>D
Thus ho(gof) and (hog)of have the same domain A
Part—2: Let acA
Now, [ho(gof)](a) = h[(gof)(a)] = hg(f(a))] = (hog)[f(a)] = [(hog)of](a)
Hence, from Part—1, Part—2 we conclude that ho(gof) = (hog)of
19. By Mathematical Induction, show that 49" + 16n -1 is divisible by 64 for all positive
Integer n.
A: Given S(n): 4972+ 16n—1 =64q,qeZ

Step 1: L.H.S of (1) = 49(D+16 (1)-1 = 49+16 —1 = 64 = 64(1)
—> 64 is divisible by 64
So, S(1) is true
Step 2: Assume that S(k) is true for keN
S(k):49K + 16k — 1 =64q.......... (1), qeZ
Step 3: We show that S(k+1) is true
Writing (k+1)th term from (1), we get
L.H.S = 49K+ Li16(k+1)-1=49K 49+16k+16-1
— (64q-16k +1).49+16k+15 (from (1))
— 64q.49-16k.49 +1.49+16k+15-64q.49—16k.(49—1) + (49+15)
— 64q.49-16k.(48) + 64 = 64q.49-16k.(4.12) + 64
— 64q.49-64k (12) + 64 = 64(49q—12k+1)= 64( an integer)
So, S(k+1) is true whenever S(k) is true

Hence, by P.M.I the given statement is true, for all neN
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a’+2a 2a+1
20. Show that |2a+1 a+2 1=(a-1)°
3 3

a’+2a 2a+l a’-1 a-1 R, >R,-R, [|(@a-1(a+1l) a-1 0
A LHS=|2a+1 a+2 1=[2a-2 a-1 OR,>R,-R3=| 2@-1) a-1 0

3 3 3 3 1 3 3 1
a+l 1
=@-Y@-1y 2 1 =(a—])2[0(6—3)—(:{3(a+])—3]+1(a+1—2)]
3 3

_ (371)2 (a—1) = (371)3 = R.H.S

21. By using Cramer's rule solvex +y+z=1,2x+2y+3z=6,x + 4y + 92z =3

A: Given equations in the matrix equation form: AX =D, where

i

Now, A= detA =
=1(18-12) -1(18-3) +1(8-2)
=1(6)-1(15)+ 1(6)=6-15+6=-3

111
6 2
3409

N R
AN P
© W K
N < X
w ok

N P
AN P
© W P

A=
=1(18—12)—1 (54—-9) + 1(24—6)
= 1(6) -1 (45) + 1(18) = 6 — 45 + 18 =21
111
Ar=[2 6 3
1309
=1(54—9)-1(18 = 3)+1(6 — 6)
=1(45) - 1(15) + 1(0)=45—15+0=130
111
Az=[2 2 6
1 4 3

= 1(6 — 24) — 1(6-6) + 1(8 — 2)
= 1(-18) -1 (0)+ 1(6)=—18 —0 + 6 =—12
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N Ay 30 Ay A2
. ! X:—:—:?; :—:—:10;2:—:—:4
.. By Cramer's rule, A 4 y A A3 A 4B

.. The solution is x=7, y=-10, z=4

22. Find the shortest distance between the skew lines
T =(6i +2] +2k)+t(i —2j +2k)and T = (-4i —k) +s(3i — 2] — 2k)

A:  Given skew lines T = (61 +2j +2k) +t(i —2j +2K) ;T = (-4i —K) +s(3i —2j — 2k)

B ~ |(@-).(oxd)|

Formula: For the skew lines T =a+th, T =T+ sd shortest distance(SD) =W
On comparing the given skew lines with T =3 +th; T=C+sd we get
a=6i+2j+2k andb=1i-2j+2k
Also, T=—-4i —kand d=3i — 2j -2k
So, a—C=(6i +2j +2k) - (-4i —k)=10i +2j +3k

i
bxd=|1 -2 2|=i(4+4)-j(-2-6)+k(-2+6)=8i +8] +4k
3

~.(a-c).(bxd)=(10i +2j +3K).(8i +8] +4k) =80+16+12 =108
Also, |bx d =82 +82 +42 = /64 +64+16 =144 =12

e \(a—ﬁ).(Bxa)\ 108
‘Bxa‘ v

*. Shortest distance(SD

23. If A+B+C=g then prove that cos2A+cos2B+cos2C=1+4sinAsinBsinC.

A: LHS =cos2A+cos2B+cos2C = 2005( 2A+ ZB)cos( 2A-2B

] +c0s2C

=2cos (A +B)cos (A—-B)+cos2C =2 cos (g—c] cos (A—B) + cos 2C

=2 sinC cos(A — B) +(1 — 2sin2C) [-.- c0s20 = 1 — 2sin20]

=1+ 2 sinC[cos(A — B) —sinC] =1 + 2 sinC[cos(A — B) —sin (E_ (A+ B)j ]
2

=1+ 2 sin C [cos(A—B) — cos(A+B)] = 1+ 2 sin C [2 sin A sin B]
=1+4sin Asin Bsin C=R.H.S
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24. Show that r + r;+tri—-r,= 4R cosB.

A: LH.S=rtrytr—1,=(r3+r)+(r-15)

= (4R cos%cos%sin%+ 4Rsin%cosgcos%) +(4RsinésinEsinE— 4R cosAsinEcos%)

B A . C A Cc . B A c . A_._C
=4R| cOS—| COS—SiN—+Sin—C0S— |- SiN—| COS—CO0S— —Ssin—sin—
2 2 2 2 2 2 2 2 2

B. (A+C . B A+C B B . B . B
4R| cos—sin —Sin—cos| =4R| coOs—C0S— —-SNn—Sin—
2 2 2 2 2 2 2 2

4R{coszg—sin2%} —4RcosB=RHS [ coszg—sinzgz cose}
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