RESTRICTED HJ&R3C44

P.2

Solution /7 ‘7 3 (/)«?49&/ ,2) Marks Remarks [((l("l,
1. For n =1, L.H.5. = 2
R.H.S. = -2 x2 x3 x4 =2
12
’» The statement is true for n = 1 1
Assume 12 %x 2 + 22 % 3 + . el * kz(k + 1) =
kik + 1)tk + 2)(3k + 1) 1
12
(for some positive integer k) ’
Then 12 x 2 + 22 x 3 + co ok KNk o+ 1) ¢ (k o+ 17 (k4] 2)
=kfk+l)(k+2)(3}’~*1’+(k+1)2 (k + 2) 1
12
= Ik ¥ 1) (k * 2) (k(3k + 1) + 12(k + 1))
12
= Lk + 1) (k + 2) (3Kk> + 13k + 12)
12
= {k ¥ 1) (k *+ 2V (k + 3)(3(k + 1)+1]
i2 1
. The statement is also true for n = k + 1
{if it is true for n = kj
(By the principle of mathematical induction)
" the statement is true for all +ve integers n. 1
B
2. (a) V3cosx - sinx OR
= 2(¥3 cosx - 1 sinx) recosa = Vi3
2 2 rsina = 1
= 2cos(x + X 1A#1A r =2, a= "1 A
6 [
2cos(x + Iy = 3
G
x + L=2n7 + X IM+1IAHIM for (2nm * a)
6 3 1A for =n
b 3
P
x = 2nw + K or 2ng - R 1A no mark if degree is used
2
=
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LA
3. (a) {1+ 4x + x*)° o e
= (1 + x(4 + x))" 1M For separating into 2 terms
=1+ n x(4 + x) + D—L’l—‘——l-)-xz(/l + J‘:)2 + 1a Accept ,C. notation
2 (pp - 1) for omitting dots
Joa = 4n , 1A
b=n+ 8n(n - 1)
= 8n? - In 1A
(b) n =.5 1A
b = 165 A
5
4. Let slope of the line be m
m - -}-} o - _:l;
2 =21 1A+1A =1 (2
o, 1 + _’3’_’ 1+ m -
m=2 or - 1 1Aa+1A
Z
Equation of lines are
%;..%:2 l.e. y=2x-5 2x - y - 5 =0
§:§=—% y=—%‘+5 1A+1aix + 2y - 10 = O
&
Alternative solution
Let the angle of inclination of y = %x be &
1
tanf =
a 3
—
Angles of inclination of the two lines =0 i_g IM+1M
tan? + tan.g
Slope m = tan(f + .g) = = 2
' 1 - tanftanl
4 1A+1A
tanf - tanX
or m=tan(0~_g) = 3 =._%
1 + tanf tanl
I
Equation of the lines are
¥y = 2x - 5  and y=:2-’5+5 . 1A+1A
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Remarks qus

Solution Marks
1
1+m|=|mu | 2n
5=l 3
2
1+_§m+.n.é-=m2-.3m+%
2m* - 3m ~ 2 = 0
m = 2 or -}
2 2a
Equation of lines are
y = 2x -5 and y = £ + 5 1A+1A
(a) sinx = cosx
tanx = 1
X = g ‘ g; 1A
/. The coordinates of A and B are
114 Jg Sn -y2 . . :
(K ,_7.) and (“T ,~%;5 respectively ik Do not accept degrees
St
{b) Area = J;‘ (sinx - cosx)dx 14+1A |1A for f(sinxv— cosx)dx
4 Sx 1M for limits
= [-cosx ~ sinx) : 1A
3
= 2v2 a
6
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Solution Marks Remarks
(a) dy . 3kt - 6x - 1 1A y = f(3x2 - 6x - l)dx -
dqx s
y = XJ - JXZ - x + k. 1A /1’))”'7‘</j/“/)
Put x =1, y = 0. k=3 1M+1Aa jwithhold 1A for giving

~ 3%x" - x + 3 =0

(b) At x =0, y =3 1A
g% = -1 1A marked independently
Equétion of tangent is y = -x + 3 i
3
6 1
cos ZVBA = = M
(2) 777 1 } ')
(5 Mo
LVBA = 75.5° L 1A or 1.32 radian
AD = 12 3in LVBA
“11.6 cm < //‘ 4] F e e, A ) 1A
{b) The angle between the two planes is /ADC 1A
By symmetry, CD = AD 1A
1
- AC
sin laoc | 7 i
I TRDT
- 6 A 12 cm 8
T8l
LADC= 62.2° (’6 DT VS v D) 1A or 1.09 radian
Alternative solution
(o) The angle between the two planes is /ADC 1A
By symmetry, CD = AD 1A
AD® + cD* - aAc?
cos LADC = M -_AC 1M

2{ADY (CT)

-

(11.619)% « (11.619)% - 122
TITBI9Y (117619

LADC= 62.,2°
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Solution Marks Remarks \QK}
2
8. (a) COSX = 1- t” 1A
1+ ¢
sinx = _Z_t__ 1A
1+ ¢
acosx + bsinx = ¢
a(l t)+b( 2t ) c 1M
1+ t? 1+ t?
a(l - t2) + 2bt = c(1 + t3
(a + c)t? - 2bt + (c - a) =0 ..... (*) 1
If £ has solutions in x, (*) has solutions in ¢
(25)% - 4(a + c) (c - a) =2 0O 1M
bt - (¢t - al) 2 0
at + bt 2 2 i
5
(b) (1) Put a =5, b =6, ¢ =7 into (*) IM
126 - 126 4+ 2 =0 1A
Th ot tan’l, tan
e roots are tan an
= 7z
X X he
.'.tan_zl + tanjg = 1 1M or tanl_zl = _3_.%_..‘/5
x x x -
tan_zl tanj.z. = _é M tan__; = _3_._6_‘./_5
X + X2
tan( L "~
A (e
tan2! + can 2
= Z 7 1A
- 1 tan 1 tan 2
v 7
- 1 _ 6
TToIT *
5
(ii) tanx; tanx,
2 tan 1 .?t:anx2
= 2 2 1A
_ 2 %1 2 %2
1~ tan - 1 - tan -
X1 X2 M For expressing the denominator in terms of sum
4tan_§" tan_z— and product.
X X x x Y x
1- (tan_zi + t:anjz)2 + 2tan_2.tan_23 + (tan_.:ﬁ tan_; 2
1
4
. ('6)
1-1+2(3) + ()2
24
= 2A
T3
10
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Solution

Marks Remarks |Q<}
T
9. (a) ac.}’_{(sin"“’lxcos""lx)
= (m-1)sin™ 2x cos"* 2y - (n +1)sin"x cos"x 1n+1n
2
b Integrating with respect to x,
g 9 p
2, -
[sin"‘"'xcos"’lx](’)r/2 = {(m=- 1) JOK sin™2xcos™* xdx
b}
- (n + 1) J(;/"sin"‘xcos”xdx IM+1A |(pp ~ 1) for omitting limits
i ‘2 ’ - +
0= (m- 1)J0# sin™ 2xcos"* 2xdx
¢ xt
- (n+ l)J,;r 2sin‘“xcos”xdx 1A For L.H.53. = 0
- (n+1) J()”zsin'“xcos"xdx =
m- 1 "sin™ 2y costx (1~ sinzx)dx 1M For rewritin
0 g
: cos"2x = cosfx(1 - sin’x)
(n+1+m- 1) J(f;"sinmxcos”xdx =
\}
P
{(m- 1) L}"f'sin“"zxcos"xdx
2 M7 — T .
fﬂ'sin”‘xcos”xdx = Mo L ‘xcos" xdx 1
0 mo+ g0 T
5
(¢}  Put x=g-y, dx = -dy
2 g ; T .
Joﬂ"sin”xcos"‘xd:«: :{:] SLn“(_TZ - ¥) cos”‘(-;f. ~y){-dy) | 1A

72 B, fm
= ﬁ) cos'y siny dy

T2 .
= JO sinMx cosx dx 1A

m- 1 (0 i am=2, 9T n, ™
PR sLn - = VYces' (L -
m+ n jmz ( 7~ ( 2

m- 1
m+a o

) (~dy)
1A

‘.”/l m-2

cos" "y sintydy

- ®/2 -2
= i'__l sinx cos™ " xdx 1
m+n o
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Solution Marks Remarks ‘Q(z
LI N
Alternative solution
Put x = "-y,dx=—dy
2
The identity in (b) becomes
0 iom, T n, T _ _
[insin™(5 - y1cos"(J - y) (-dy)
m- 1 (0 com-2, T n, m
= = - s - -d A+1A
T 2 ST G -y cos™(F - ) -dy) 1
2 m coon m- 1 L m-2 son
, dy = s d 1a
Jo wcosTyainydy —— J:) cos ysinydy
jﬁzsin“xcos“‘xdx = m-1 J'lzsin"x cos™-2xdx 1
0 m+n o
4

(d) Jonlz sintx cos®xdx
r
4-1 13

m= Tz j’O sin’x cosfxdx (using (b))

x
R 2-1 (7 ;0 6, ;
00 T8 JO sin“x cos'xdx (using (b))

x
= .I% . 'Eli . _E’_%__l_ J02 cos"x']/gusing (c))
I
= —l% . .% . é . :t{,}_ f()z costxdx (using (c))
I

= —l% é . .% . .:I’ . _2__%_& JOZ cos®xdx (using (c))
- 3 1 5 3 1 i

W38 "% "3 73° 73
. 3m

TIZ

M

1M

M

F

For using (b}

For using (c)

For evaluating the last integral,
accept stopping at

Jcoszxdx ’ jsinzxdx

. b .
Jsxnoxdx or Jcos‘xsxnzxdx
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Solution Marks Remarks (i(%
-
2 2_ 2 '
0. y-s <t -s 1A
1 (a) X ~ 28 2t ~ 2s
2y - 252 (t +8)x ~ 25(t + s5)
y=.s_.£_5x-st 1A (s + t)x - 2y - 28t = 0O
2
(b) Put t = g 1A
Eguation of tangent is y = gx - g% 1a
Alternative solutions
Using the formula l( +y - 4
g £ - (¥ Yy o= T %%
- Equation of tangent is _;i(y + 5y = %x(Zs) 1A
Yy = 8x - s? 1A
dy _ lx
dx 7
At (25,52),%=s 1A
Equation of tangent is
— ("l
Fo 5o g
X -35
y = sx - s° 1A
2
(<) (1) Substitute (0, 1) into y = _S’:_,E__tx— st 1M
s + t
1= 2{0) - st
" ()
st = -1 1
(ii) slope of P§5 = s
ia
slope of PT = ¢ :
From {i), st = -] - 1A
S0 PS and PT are L, angle btn them = 5 1A Accept PS L PT
Alternative solution
Let § be the angle between PS and PT
E
Mpe ~ Mpp g -
tanf = PS5 _TFT . S -t 1A
1+ I,’I‘psmpr 1+ st
Vst o= -] 1A
S0 = g 1A Nccept PS L PT
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Solution Marks Remarks (&&}
1 ' ‘
(Lii) y = s5x - s?
{y = tx - t* ia Equation of PT
Eliminating x,
2 2
Y is = Y +t:t M For solving y
ty + sit = sy + st?
(t -~ s)y = st{t - s)
y = st = -1 {'s #¢t)
J.P lies on the line y + 1 =0 1
Alternative solution
y = sx - s~ (1)
{y = tx - t? (2) 1A ' Equation of PT
. _ -1 1
Since st = -1, (2) becomes y = __x -
3 sl
-
s"y = -sx - 1 e 4(3)
(1) + (3) : (1 + sy = (1 + s%) M For solving y
y = -1
o P lies on the line y + 1 = 0 1
{iv) Let (x, y) be a point on the locus.
{ X = &5 + t 1A
1 2
y = ”72—(32 L7
2y = st + t?
= (5 + t)2 - 28t M 1M for completing square
2y = x2 + 2 IM+1A |1M for using st = -1
.. The equation of the locus is 2y = x+ b
Alternative solution
. X =8 + t
{}z:%(sz»t‘) iAa
Since st = -1
X =5 - .zl__
{ y = %(sz 5 1M For using st = -1
x? = (s - %)2 - 1M Flor completing square
= (sl + _E,) - 2
5 s* .
x°* = 2y - 2 1A
.. The equation of the locus is x? = 2y - 2
12
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11. (a) AB=J'(O-—3) +(2—_4_)‘
13
= - 1A
3
Radiug of ¢, = I 1A
Radiusg of €| - radius of C, M
3 _ 13 _
,4 3= 4 A8
“ €| and ¢, touch each other. P
L S
(b) PA =Vs? + (t - 2)? 1A
If the circle touches the x-axis and Cis
sz+(t~2)z—~4 t 1M no mark for t - 4
s2u (e - 2)% = (4 - t)?
4t = 12 - s’ 1
I
2 3.2
(c) PB=J’(S‘3)"+(t~"-E)' 1A
If the circle touches the x~axis and Cy,
. 3.1 3
- 32 £~ o 2 :
[(S ) —4) g iM
(s- 12w (- 2= (e 2y
3t = (s - 3)? 1
3
(d) { 4t = 12 - st
3t = (s - 3)?
Eliminating ¢,
o2 o a2
12 - 57 . { 3) M or eliminating s

24 3
-’ a3

.. The equations of the 2 circles are

or 8§ =

x2 + (y - 3)2 = 3?2

and (x - _.27?)2 + (y - Z%)2 = (7?3;)2

1A

1A

ia

1A

1A
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12. {a) Capacity = hznxzdy 1A+1A [1A for | wxidy
1A if others correct
T
= szkzsinzydy 1M Substituting x = ksiny
{
T
—nkll.3 l(l--cos2y)dy 1M For sinzy = l(l-—cos2y)
0 2 2
x
.01 1. 3
=k L?}- Esxn2ym 1A
g ,
L: 2 /’ v A ’/i
== ,[_;‘ m
6
(b) (i) Put x = 4, ; ~,; in x = ksiny
£
k = 4 1A
.Velume of water = ,'31{(11)27(2 = qnt 1A
(ii) Let V be the volume of water remaining
after ¢t minutes
.2! = {m + 2L 1A
dt
,’/' ,
V= - (mt + &7) + ¢ 1A
After ¢ = 0, ¥V = ar? , ¢ = 4m? IM+1A < !
7 el
V= 4n- - (nt + t7)
Alternative solution
Volume remaining, V =4ﬂ2-‘J;(ﬂ + 2tyde 1H+1A
o [t + t’]g 1A
=xr2~l7xtvt"’) 1A
Let ¥V ke the veolume of water pumped away
dv
=n + 2& 1A
de
V=t + t° + C 1A i /
At £t =0, V=0 c =0 M+1A | | A7 Ve s
Vv o= 7t o+ ¢l . N
o o,
e
Volume pumped away =jﬁn‘+ 2t)de IM+1A
L
= (e + tl) 1A
=t o+ tl 1A
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Solution Marks Remarks (&&”ﬁ
vy
Put v = 272 1M
t? 4+ nt - 272 = ©
E
t =m [or -2n (rejected)) 1A ( oo
<. Time required to pump out half of the water //
= n (minutes)
Put v = 0,
£2 + Tt - 4nt = 0]
o 17 e ~J17
L= _L}j_ﬂf {or _E_._'ill."_ (rejected) | 1A
<. Time required to pump out the remaining water
—
= {_V_l_zp;_l.)n -7
= (__z_._‘:”".‘z)n {(minutes) in ]
10
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