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Higher Secondary Half Yearly Examination - 2017 

Part-III 
MATHEMATICS (Commerce) 

HSEII 

General Instructions to candidates: 

• There is a 'cool off time' of 15 minutes in 
addition to the writing time of2½ hrs. 

• Read the questions carefully before answering 

• When you select a question, all the sub­
questions must be answered from the same 
question itself 

• Calculations, figures and graphs should be 
shown in the answer sheet itself. 

• Malayalam version of the questions is also 
provided. 

• Give equations wherever necessary 

• Non programmable calculators are allowed 
in the Examination Hall. 

Questions 1 to 7 carry 3 marks each. Answer any 

six questions. 

1. Let * be a binary operation on Q, (set of 

rational numbers) defined by a * b = a: 
i) Show that * is commutative and associative 

(2) 
ii) Find the identity element of* on Q if exists 

(1) 

• 

• 

• 

• 

• 

Maximum : 80 Scores 
Time: 2½ hrs 

Cool off time : 15 Minutes 

mlc3l3lcrl1S cru12JCW©JIDlm nJJ06>12l 15 12llm1§ 'c0,4<J3 

630nD 6)6)50' 2261lsOCW1©1<B6>6o. 

22 ©!ID © 6ID3 u3 nfil \9 6 <ID 6 an <IDl ffi 12lJ mJ Cl: .!2J OB.) 6ID3 u3 

LCR><IDOnJl©OJo OJOCWl<B6>6Tno. 

63©J Cli.!l.JOBl mcruc3 22©1ID©6)12l\PJ <IDO® 6)(ID(l)6)6mm) 

SJOO cfu\916mm)Oro8 22nJ<li.!l.JOBl6ID3§Jo «m)Cl:(ID Cli.!l.JOBl 

mcru ©1ro8 ml m'5 <ID@an @<ID©@6mm)S 6 a:<B6>61ls <IDO 6n'5. 

c0, 6Tn <B6>;,, c0, ;i 3 e.i;,, c0, u3, .!l.Jl L <ID 6ID3 u3, un o n0;,, c0, u3, 

nmanl OJ 22 ©!ID © a: 2:::12:::1 o 1 ro8 ©!ID@ an 22 61lsO cwl © 1 <B6> 

6ffio. 

<li.!l.JOBl6ID3u3 12leJCWO§©JIDleJ6o mro8c0,lcw7 366l"T,: . 

®0 OJ CR> l 12lJ§.§ <T\.l..O eJOO cru l2l OJO cfu l 6ID3<.m 6)cfu0 S 6 
<B6>6ffio. 

<lilnJOLWOl2lJcEb<.m 6).!l.J~OffiOcfuO©IID cfuOro8<B6>6a:eJqo6 
cfu(Jl) nJ©°lcfh'l::IOnDO§lro8 22nJ(l;CQJOcnl<B6>0o. 

] 12l;),®cml 7 OJ6)C1>CQ);),~ G:.c,J0Bl6ITT3CJ3c06) 3 12l00c06) 

ru'l@l2l06TD. gQOJCQ)lcml nfil6>@1fule.i;i,o 6 n©6™CIDmlm 

22CIDmC1> 6)12l\9;),@;), cfu. 

1. '*' n{i)cm® @1cmcruo6lJlcfu~6@s @crug Q rul@eJ 

63©;), 6)6)6T1.Jffi01 630c:½:JG:Odl:::lffi06)6ffi(ll) cfu©;),@;),cfu. 

ah 
a * b = - ~@6ffilfulcml 

4 

i) '*' cful2ll2l;),G:§g'lru6o cmoa:cruocrula:CQ)g'Jru6o 

~6)6Tl)(ll) 6)@~1CQ)lc06);),cfu. (2) 
ii) p * I n{j) ClT) 6) 6) 6T1J ffi 01 63 C) c:½:l (] 0 dl:::i (T) 

@ n© (U) CTRl gl n© e.i@ l2l ORV 22@ 6lls lfu 1 cml c0, 6lls 6 
n.J1Slc06);),cfu. 

(1) 
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2. If.the matrix A = [ Sx: 3 
7x _:lJ 

5 is symmetric 

i) Findx (1) 

_ii) Find IA I (2) 

3. i) Find the slope of the tangent to the curve 

y = x2 + 2x + 3 at X = 1 (1) 

ii) Find the equation of the above tangent. 
(2) 

I . 

4. Find J '1 , 2 2 dx 
X + X+ 

(3) 

· 5. i) Area of the shaded region in the figure is 
(1) 

y 

a b X 

b I, 

a) Jf(x)dx b) Jf(y)dy 

b b 

c) Jf(x)dy d) Jf(y)dx 
a 

ii) Find the area bounded by the curve 

y =x1, between x = 1 andx = 4 (2) 

6. Form a diffrential equation representing the 

family of lines passing through the origin. (3) 
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2. A = [sx:J 7
\-I] n{j)m1@ au16'121lS1.& 

L210lS~ (T)J ~@liTTHB, lro'B 

i) x ,:9:, 6fls 6 n_fl s1 c86) 6 ,:9:,. 

ii.) I A I ,:9:,6TEJnJ1S1c86)J,:9:,. 

(1) 

(2) 

3. i) y = r + 2x + 3 n{j)® ,:9:,(3ru1ro3 X = 1 6)QJ 

6) (U) 0 s & nJ {l) (ll) d 6) s (] (Qd O ii ,:9:, 6TT} <06) 0 d:l6) 6 ,:9:,. 

(1) 

ii) L216,:9:,~1ro8 @,:9:,0SJrnTID1©1.00Jm1 6)(0):JSJnJ© 

w 6@s aua:rruo,:9:,,10 ,:9:,0liTT}J,:9:,, (2) 

(3) 

5. i) ,l ... fl L® roTID1ro3_ 6'n'liW ~ 6'!1.lW ®1 m1 '66)6 ITTl 

@:JU)roTID1@1 n..J© ?d~dl n{j)OUl? (1) 

y 

a b X 

; I 

a) f J(x)dx b) J f(y) dy 

b I 

c) f J(x)dy d) f f(y)dx 
~ " 

n) Y = xi <>ID m1 ,:9:, m ru_1@1 X = 1 ITT Jo 
x = 4 m6o ~sw1ru6~ @o(J)rnT0)16'1 n..J©<,H 

. ~n'l ,:9:,0liTT}J,:9:,. (2) 

6. 630l~"le!J6'5 ce,sr:m6a:o.ne,6@ Cll©.fr@),@S (U)1n£J 

oo8n9:lJ ro8 crua:oJOc9,_,\0 ©Jo..i\a,mk86)J,:9:,. (3) 
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7. Consider the vectors a = i + 2 J - 3 k and 

b =i - ]+4k 
i) Find a vector perpendicular to both a 

and b (1) 
ii) Find a vector having magnitude 5 units 

perpendicular to both a and b (2) 

(6 X 3 = 18) 

Questions 8 to 1 7 carry 4 marks each. Answer any 

eight questions. 

8. i) If/ (x) = sin x, then two of the following 
functions are invertible, identify them (2) 

a) /: [0, n] ~ [-1, 1] 

b) f: ( 0,%) ~ (0, 1) 

c) (-n n) /: 2'2 ~ [-1, 1] 

d) f:R~R 

ii) Evaluate sin-1 sin ( 2;) (2) 

9. Express the matrix A ~ [ ~ ~ 1 ! ] as the swn 

of a symmetric and a skew symmetric mxtrix 
(4) 

a 3 I a 4 I 

10. i) If 4 b O = 57 then 3 b - 3 = 
' I -3 c I O c 

(1) 

ii) Prove using properties of dererminants 

X X 2 

2 
X X 

11 . Examine the continuity of the function 

f(x) ~ l ;-=-i' ·::: atthc point, FI 

(3) 

(4) 

7. a i + 2 J - 3 k, b = i - J + 4k nfDCTn'l 

6) ru ce:; s o 6 c;0, u3 nJ 01 (f) 6ml c06) 6 c;0,. 

i) a c06)Jo h c06)Jo e.Jo6llJl2lO<:QJl36~ 6306 
6)0Jcfu50 cfu06mJcfu. (1) 

ii) a c06);J,o b c06)Jo e.Jo6TlJl2lO<:QJ®Jo 5 Wl6m1g' 

12lO<m1S~JCW;J,~®Jl2lO<:QJ 630J 6)0.JcfuS@ 

cfu06mJcfu. (2) 

(6x3=18) 

8 12l;J,®m8 17 OJ6)0<:QJ;J,~ ~.!l...lOB~6ITT3CJ3c06) 4 12l0@c06) 

ru'l®l2l06TD. gQOJ<:QJlmS n{j36)®83,1e.JJo 8 nf06ITT<mm1m 

g2©m)(l)6)12l\9J ®Jcfu. 

8. i) f (x) = sin x. ®06)\9 6)cfuos;i,cmm1m1c06)6onru 

wlmS 06T'tl: nD6T3n9::Jm6c;0,u8 gQ®6)ru@316TlJ1 

~06ffi. CIDc)QJ 6)(()) (?)6)6Wm)5 6 c06) 6 cfu. ( 2) 

a) f: [0, n]---+ [-1, 1] 

b) f: ( 0, % ) ---+ (0, 1) 

c) (-n n) f: 2'2 ---+[-!,I] 

d) f:R--.+R 

ii) . I . (2TC) sm- sm 3 

A = [403 ~I ~51 9. nfj)CTn 12lOLS1c&cru16)m 630J 

cru16)12llS1c06) 12lOLS1cfucru16)CTRWJo cruc;0,~6 cru16)12l 

LS1c06) 12lOLS1 cfu CTD16)CTRWJo ®Jcfu<:QJO<:QJ1 nfl)\PJ 

®;J,cfu. (4) 

a 3 a 4 I 

JO. i) If 4 b O = 57 CT!lq)<:QJOm8 3 b -3 = 
I -3 c I O c 

(1) 
ii) cwlgm016)mo'Av cru16)o'A ln.J~((j)~cfu((j)cfuCJ3 ~r,J 

~<:QJO(f)l~ 6)®~1W1c06);J,cfu 

X X 1 

x 2 I x =(1-x3)2 
X x 1 ] 

(3) 

~ X * I 12 I 

11. f(x) = x-1' nfl)CTn nD6T3n9::J® x = 1 m8 
2, x=l 

cfu6TTs1 m~l cru CTllq) ~6TT)C) nfj)(Tl) r,J ml ~(1()0 wl 

c06)J cfu. ( 4) 
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12. i) Consider the graph of a functiony = f(x) 
in the interval [ a, b], as given below 

y 

f'(c 1) = 0 

Find the intervals in which the function is 
strictly increasing and strictily decreasing 

(2) 

ii) Find the intervals in which the function 

f (x) = 2x2 - 4x is 

a) strictly increasing 

b) strictly decresing 

13. i) fxdx= ..... 

(2) 

(1) 

ii) E 1 7f:; '1sin x dx va uate ~.=-== 
0 '1smx + '1cosx 

(3) 

14. i) Find the area bounded by the curve 

y = sinx betweenx = 0 andx =% (3) 

ii) Hence find the area bounded by the curve 

y = sin-1 x; betweeny= 0 andy =% (1) 

15. Find the curve passing through the point 

(1, -1) whose differential equation is 

dy 
xydx=(x+2)(y+2) (4) 

16. i) Find the position vector of the point 

P which divides the line joining the points 

A (I, 2, -1) and B (-1, 1, 1) internally in 

the ratio 2 : I (2) 

ii) Find the vector AP (2) 

11111111111111111111 

12. i) ®06)'9 6)cfuC>S6amr>l©lc06)6oncm y = f (x) 
n(j) on o..0 613 o'l:16)~ [a, b] n(j) on gQ ~ c3 6) ru 
8.11 6) 8.1 l (J) C> o..0 C> 611) 

y 

·:i>X 

f'(c1) = 0 

gQ"!) o..06T3o'l:1® crucslc065gl8.il gQ®lcfu "krul6ID3Jo 
cru cslffl gl 8.17 cwlcc0, "l cru76ID36 o ~c0,6 on 
2Q~<il6)ru~6c0,u3 c0,06TlJ6c0,. (2) 

ii) f(x) = 2x2 - 4x n(J)on o..0613o'l:1® 

a) crucslc:06)gl8.il 2Q®lcfu"lcru16ID3Jo 

b) crucslc:06)gl8.il cwlcc0,"lcru16ID3Jo 

~c0,6on gQ~c36)0J~cfuu3 cfu6ffiJ,nJ1Slc06)6cfu. (2) 

13. i) fxdx= ..... (1) 

ii) 

14. i) 

n/ 
/J2 '1sinx 
0 
~ + Jws;; dx: 6)~ rul 8.1 c0, ::>6TD 6 c0,. 

(3) 

Y = sin x ~(i'\on c0,ctlrulm8 x = O· x = !!_ 
' ''-ijJ ' 2 

n(j) onl ru w 6 6) s gQ s wl m3 ru © 6 on 1s o (J) 

amr>l6)~ nJ©'J::J~OJ c0,C)6TT)Jcfu. (3) 

ii) o;0m8 g2cmm©o g2nJ(]CQJC>(J)laj y = sin-1 x 

n(j)on c0,ctlrul6)~y=O CQJc06)6oy=% m6o 

gQSWlm3 OJ©6on @C>(J)amrJ16)~ nJ©'J::J~OJ 
c0, C) 6TT) 6 c0,. (1 ) 

15. (1, -1) n(j)on m.llcn6rul8.166)s c0,son6o;nJoc0,6 
dy 

onm\10 xy dx = (x + 2) (y + 2) n(j)oncm cwlo..0 
o o3 o'l:1.) m3 cru l2l ru o c0,.) l2l o w 1 ru © 6 on <ID 6 l2l o w 
c0,c3ru16)~ cru0ruoc0,.)o cfuC>6TD6cfu. (4) 

16. i) A (1, 2, -1); B (-1, 1, 1) n(j)on"l 6n.llcn6 
c06) u3 o; .!l...l c3 amii' ru © c06) 6 on ru © 6) w 2 : 1 
n(j) on mTi) m 6 nJ o <ID cmml m3 rul@ ~1 c06) 6 on P 
n(j)on 6Tl.ll en 6 rul 6)~ 6) nJC> crul o'l:1® 6)rucfu s c3 
c0, C) 6TT) 6 c0,. (2) 

ii) AP n(J) on 6) ru cEh s c3 cfu61BJ. nJ1S7c06)6cfu. 
(2) 
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17. i) 

ii) 

Find a unit vector in the XY plane which 
makes 60° with the positive direction of 
X-axis. (1) 

Consider a unit vector which makes angles 
45°, 60° and an acute angle 0 respectively 

with the positive directions of i, J, k 
vectors 

(1) 

(2) 

(8 X 4 = 32) 
Questions 18 to 24 carry 6 marks each. Answer any 

a) Find the angle 0 

b) Find the unit vector 

five questions. 

18. Solve the system oflinear equations 

3x - 2y + 3z 8 
2x+y-z 1 

~-~+h 4 ~ 

19. i) Find the rate of change of area of a circle 
with respect to its radius, when r = l 0 cm. 

(2) 
ii) Show that among all rectangles with given 

perimeter, the square has the maximum 
area. (4) 

20. Find the following integrals 

i) J(x-l)~x-2) dx 
8 

ii) fix-Sica 
2 

(3) 

(3) 

21. Consider the circle x 2 + y 2 = 16 and the line 

y = J3x Y 

i) 
ii) 

+-----+------==--¼-----x 
B 

Find the co-ordinates of A and B (2) 
Using ingegration find the area bounded 
by the shaded region 

(4) 

17. i) 

ii) 

X CT.mlc&ru<mm1@(1R G:n.Jocrulg"lru B1CR>CQ);j00CQ)1 

60° G:dh06ffi~ru;i~cm;ioXY @'MCQ>1m1QJ;i~cm;i 

00CQ) 63©;) CQ>;J6ffi1g 6)0Jc£hSctl dh06ffi;Jdh. (1) 

i' .7' k nq)CTn"I 6)0Jc£hSO;Jdh~;J6)S (]n.JOcrulg"lru 

Blooc0:,u3 CQ>L.OOLdhlllo 45°, 60°, m,1;ima:c0:,06TT3 

0 nq)CTn16ID3@m a:c0:,06ffi~ru;ic0:,u3 ~Grnoc06);ion 

63©:J CQ>;)6ffi1g 6)0Jc£hSctl n.J©1(J)6ffi1c06)6c0:,. 

a) a:c0:,06TT3 0 c0:,06ffi;ic0:,. (1) 

b) CQ)J6ffi1g 6)0Jc£hSctl dh06ffi;Jdh (2) 

(8 X 4 = 32) 

18 0:Jcmroil 24 OJ6)(1)CQ);j~ G:.!l...lOB,16ID3u3c0@ 6 00ctlc0@ 

ru"I cm lZl O 6TT). @OJ CQ)1 roil nfil 6) cm 83, 1 QJ;j O 5 n© 6m <mm1 en 
~<mmro@0w;i cm;ic0:,. 

18. 3x-2y+3z = 8 
2x+y-z = 1 

4x - 3y + 2z = 4 

nq)CTn"I QJ")m1 CQ>ctl rn.llll OJO dh,16ID3u3c0@ n.J©1 

o.DO©o dh06ffi;Jdh. (6) 

1 9 . i) CT3lQ) ro o 1 0 @ cru. 0 "I. CT3lQ) c0:, ;i a: <T1J o u3 CT3lQ) ro <mm 1 

mm;icruro1~ @ro;i ru.i,<mm<mm1@(1R n.J©<;8 
~ru1QJ;i~ 0og<mm1@(1R m1roc0@ c0:,06ffi;ic0:,. 

(2) 
ii) m1(fQlJ1cm .!l...l;Jg~ru;i~ .!l...lcm6ro6ID3~1ro8 nmgru;io 

c0:,;is;icmro8 n.J©<;8~0J;J~® cru0.!l...lcm6ro<mmlmo 

@6fficm @cm~1CQ)1c06);ic0:,. c 4) 

2 0. .!l...l;jo..@9J.lXTT)lrolc06);ion 2QCW.UEJ;ica,u3 dh6rn;Jn.J1s1c06}6c0:,. 

i) f (x-l)~x-2) dx 
8 

ii) f Ix - 5 I ca 
2 

(3) 

(3) 

21. x2 + y2 = 16 nq)CTn ru.i,<mmru;io y = J3 x nq)CTn 

OJ©CQ>;jo n.J©1(J)6ffi1c06);ic0:,. 

y 

----+----~~------- X B 

i) A, B nq)CTnlOJCQ>;j@S CTU;J.!l...ldhrn.lo6lJ,1dhu3 
c0:,06ffi;Jdh. (2) 

ii) gQ CJR LG: (J) o'l:1 o3 ~ nJ a: CQ) o (J) 1 ~ @ o'l:1 CQl cw 
@.!l...lwcm1ro1c06);ion r,rn(J)<mm1@(1R n.J©<;8~0J 

c0:,06ffi;Jdh. (4) 
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22. 

23. 

i) Form the differential equation representing 
the curve y = aex + be2X (2) 

ii) Write the order and degree of the 
differential equation obtained in (i) (1) 

iii) Solve the diferential equation 

dy . 
dx + y= smx (3) 

i) Ifa,E,a+E are unit vectors, then 

prove that the angle between a and b is 
2n 
-
3 

(3) 

ii) If c = 2 i + J -3 k and d = mi+ 3 J - k 
are perpendicular to each other, then 

a) Find the value of m (1) 

b) Fnd the area of the rectangle having 

adjacent sides c and d (2) 

22. 

23. 

i) 

ii) 

iii) 

i) 

1111111111111111 IIII 

y = aex + be2x nfj)cmCID1@1 CW1n..OOCT3rill,1m8 
ffi.lr2lOJOc6,,1o m6n.J1ce,mlc006ce,. (2) 

(i) m8 ce,GTTs6n.Jls1~ cwln..00CT3rill,1m8 ffi.lr2l 
ruoce,,1 cmm1@1 @oc3cwc3, cwlc(l)l nff)cmlOJ 
c6,06TTIJ, c6,. (1) 

dy . 
dx + y = sm x nff)cm cwln..0 oo3rill,1m8 ffi.lr2l 

ruoce,,10 ~ffi.louilru 6).!l.J~J,c6,. (3) 

a' b' a + b nfj)cmlru CD.l46mlg 6)0Jcfu5 

o6ce,u3 ~CD.lOm8, a, b cOO [QSCD.ll8..16~ 

V 2n V 

~ce,o6TTI §OJ 3 ~@6fficm @®§1 wl 

cOOJ,cB,. (3) 

ii) c=2i+}-3k,d=mi+3}-k 
nfj)cmlOJ n.Jmcrun.Jmo 8..lo6n.Jr2lOCD.lm8 

a) 'm' @1 OJ18..I ce,o6TTI6ce,. (1) 

b) c, d nff)cmlru ffi.lr2l1n.J OJ(l()6GB§OCD.l1 

~6~ .!l.JCID6mcmm1@1 n.J(l)\½::J§OJ 

(2) 

24. Consider the points A (1, 1, 0) andB (3, 0, 1) 24. A(l, l,O),B(3,0, l)n©cm16n.Jlm6c00u3 n.Jml 
(I) 6ml c:96) 6 c6, i) Find the equation of the line passing 

throughA andB. (2) i) A, B nff)cmlruwl8..14@s ce,scm6~n.Joce,6cm 
ii) Find the shorest distance between the rumw6@s ffi.lr2lOJOc6,,1o c6,06TTIJ,c6,. (2) 

above line and the line ii) ~0m8 rumw6o 

r = 2; + J- k + µ (3i - SJ+ 2k) (4) r = 2i + J - k + µ (3i - SJ+ 2k) 

(5 X 6 = 30) nfj) cm OJ m CD.l 6 o CID 12l2l 18..I 6 ~ ce, 6 0 6WT(j) mTc) ce, 
8..lo cB,6TTsJ,n.J1Slc006ce,. 

(4) 

(5 X 6 = 30) 
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( HSE II J 

MATHEMATICS (Commerce) 
Scoring Indicators 

Qn. Answer Key /Value Points 
No. 

1. i) a*b= 
ab ba 
-=-=b*a 
4 4 

be abc 
a* (b * c) =a* - = -

4 16 

ab abc 
(a* b) * C = 4 * C = ]6 

ii) a*e=a e*a=a 

ae ea 
4 =a 4 =a 

e=4 e=4 

2. i) 7x - 1 = Sx + 3 

2x = 4 

x=2 

ii) IA I= 11: 1:1 

= 20-169=-149 

3. i) 
dy 
dx = 2x + 2; slope = 2 (1) + 2 = 4 

ii) y = (1)2 + 2 (1) + 3 = 6 

point is (1, 6) 

equation of tangent is 

y-6 = 4 (x - 1) 

4x-y + 2 = 0 

1 
4. I = f ~x2 +2x+1-1+2 dx 

= f ~(x + 1;2 + (1)2 

= log I (x + 1) + ~ x2 + 2x + 2 I +c 

h 

5. i) f f(x)dx 
a 

4 

ii) Area = 2 f Jydy 
I 

= 1[(y)½J 
= 1 [8 - 1] 

28 
= -

3 

1 

Maximum Score: 80 

Sub Total 
score score 

1 

1 

1 3 

1 

1 

1 3 

1 

1 

1 3 

1 

1 

1 3 

1 

1 

1 3 



Qn. 
No. 

6. 

7. 

8. 

9. 

Answer Key /Value Points 

Equation of family oflines passing through the origin is y = mx 

y = mx ................ (1) 

dy 
dx = m ................ (2) 

Eliminating 'm' using (I) and (2) 

dy 
y = -x 

dx 

i) Vector perpendicular to a and b is a x b 

i) 

ii) 

i j k 

a X b = 1 2 -3 
1 -1 4 

= Si - 7)- 3k 

axb 5i-7 J-3k 
Unit vector= la X El = m 

( Si-7 j-3k) 
Vector of magniture 5 units = 5 Jsj 

i) f ( 0,%) ~ (0, I) 

I -n nl 
f L2'2 ~ (-1, I) 

ii) • 1 • (2n) sin- sm 3 
• 1 • (3n-n 1 = sin- sm - 3-) 

• 1 • (nl n 
= Slff Slll J j = J 

A~ [: :I ;] , A'~ [ ~I ; :] 
_!_ (A + A 7) = _!_ [! ! ! ] symmetric matrix 
2 2 2 3 10 

± (A -A') - ± r :, ~ :1 skew symmelric malrix 

½ (A+A') +½(A-A')~[: ;I }A 

2 

Sub Total 
score score 

1 

1 3 

½ 

½ 

1 3 

4 

1 

1 4 



Qn. 
No. 

10. 

11. 

12. 

13. 

Answer Key /Value Points 

i) 57; since I A I = I A 1 I 

ii) 

1 +x +x2 x x 2 

I+ x + x 2 1 x 

I+x +x2 x 2 4 

] X X 2 

X I = (1 + X + X2) 

1 x 2 4 

] X X 2 

=(l +x+x2) 0 1-x x(l-x) 
0 x(x-1) (l-x2 ) 

I
I X I = ( 1 + X + X2)( 1 - X ) 2 -
X l+x 

= ( 1 - X ) 2 ( 1 + X + x2 ) ( 1 + X + x2 ) 

= (1 - x3) 2 = RHS 

I. x 2 -1 
Im-- = 

x----,1 x-1 
I. (x -1) (x + 1) 
Im 

x----,1 (x -1) 

= lim (x + 1) = 2 x----,1 

/(1) = 2 

x 2 -1 
=> Jim-- = /(1)=2 

x----,1 x-1 

:. continuous at x = 1 

i) f(x) is strictly decreasing in the intervals [a, c1) and (c2, b] 
f' (x) is strictly increasing in the intervals ( c I' cJ 

ii) f'(x) = 4x - 4 = 0 
=>x = 1 

i) 

ii) 

In (-oo, 1) => f' (0) = -4 < 0 
. ·. strictly decreasing 
In (1, oo) => f' (2) = 4 > 0 
. ·. strictly increasing 

x2 
- +c 
2 

21 = 

I = 

n 

f2 ~sin x 
dx 

o ~cosx+~sinx 

n 

z ,,_ n f dx=(x)(; =2 
() 

n 
-
4 

3 

Sub Total 
score score 

4 

4 

4 

½ 

½ 4 



Qn. Answer Key JV alue Points Sub Total 
No. score score 

rr 

2 

14. i) Area= f sinx dx 1 
0 

= -( cos x)! 1 

n 
1 = - ( cos - - cos 0) = 1 

2 

ii) The area bounded by y = sin x between x = 0 and x = % is same as the 

area bounded by the curve y = siu-1 x between y = 0 and y = % 
Therefore area = 1 1 4 

15. f ___L_ dy = X + 2 dx 
y+2 X 

1 

f+ 2dy-2f-1-dy = J(1+~)dx 
y+2 y+2 X 

1 

y - 2 log I y + 2 I = x + 2 log I x I + c 

Y - X - C = log ( (y :
2

2)2 ) (1) 1 

-1 - 1 - C = log 1 ~ C = -2 ½ 

(1) ~ y - X + 2 = log ( (y :
2

2)2) ½ 4 

16. i) - = 
t(oB)+m(oA) 

1 OP l+m 

= 
2(-i+ j+k)+I(i+2j-k) 

2+1 

-3 4 I 
1 = -c+-J+-k 

2 3 3 

ii) - = (-1;+ij+_!_k)-(i+2j-k) 1 AP 3 3 3 

-4 2 4 
= -i--j+-k 1 4 

3 3 3 

17. i) U . I . Jj. mt vector = - z + -J 
2 2 

1 

ii) a) cos2 45 + cos2 60 + cos2 8 = 1 1 

I I 29 1 - + - + cos = 
2 4 

I 
cos 8 = - ~ 8 = 60° 

2 
1 

I . I I 
b) unitvector = -z+-J+-k 1 4 Ji 2 2 

4 



Qn. Answer Key /Value Points Sub Total 
No. score score 

A~[! 
-2 Jx{],n{] 18. 1 1 
-3 

X = A-1B 1 

IAI = -17 -=1- 0 1 

[-1 -5 ~ll A-I 1 -8 -6 = -- 2 
17 -10 1 

[-1 -5 ~ll m ~ m 1 -8 -6 X = -- 1 6 
17 -10 1 

~ X = 1; y = 2; Z = 3 

19. i) A = nr2 

dA 
- = 2nr 1 
dr 

dA 
where r = 10 ~ dr = 2n (10) = 20rc 1 

ii) 
p 

Let p = 2x + 2y ~ y = - - x 
2 

1 

Area= xy ~A = X (f-x) 

~A 
p 

1 = - X -X2 
2 

dA p 
1 - = - -2x 

dx 2 

For turing points 
p 

0 - -2x = 
2 

p 
X = -

4 

p 
1 6 ~y = -

4 

:. rectangle is a square 

X A B 
20. i) = -+- 1 (x- l)(x-2) x-1 x-2 

~x = A(x-2)+B(x-l) 
~A=-l;B=2 1 

f -1 f 2 :. I = -dx+ -dx 
x-1 x-2 

= -log Ix - 11 + 2 log Ix - 21 

= log I (x - 2)21 + c 1 (x-1) 



Qn. 
No. 

21. 

22. 

ii) 

i) 

ii) 

i) 

Answer Key/Value Points 

8 5 8 

f Ix - 51 dx = f- x + 5 dx + f x - 5 dx 

_52 22 82 52 
= -+5x5+--5x2+--5x8--+5x5 

2 2 2 5 

= 9 

x2 + 3x2 = 16 

4x2 = 16 x=±2 

:. A is (2, 2jJ); Bis (4, 0) 

2 4 

Area = J y dx + f ~I 6 - x 2 dx 
0 2 

2 4 

= f Ji x dx + f ~16-x2 dx 

= Ji (x2)2 +[!__~]6-x2 +~sin~1 !__]4 
2 0 2 2 4 2 

Src 

3 

Y = aex + be2x ---- (]) 

dy 
dx = aex + 2be2x (2) 

= aex + 4be2x (3) dxl ----

(3)-3x(2)+2(1) 

dy 
3 dx + 2y = 0 

ii) order: 2; degree: I 

iii) P = 1 Q = sin x 

l, F = efpdx = ef<1c = ex 

Solution is 

y. t:' = f sinx.ex dx ____ (I) 

I = J sinx ex dx = t:' sin X - cos X t:' - I 

21 = ex (sin x - cos x) ~I= e; (sin x - cos x) 

(l)~yex= e; (sinx-cosx)+c 

6 

Sub Total 
score score 

6 

6 

6 



Qn. 
No. 

23. 

24. 

Answer Key JV alue Points 

i) lal = 1; WI= 1; la+ iii = 1 

la+br = (a+b).(a+b) 

la+ El2 = a2 + b2 + 2ab cos e 
1 = 1 + 1 + 2 . cos 0 

I 2rc 
cos 0 = - - => 0 = -

2 3 

ii) 2m + 3 + 3 = 0 

iii) 

i) 

ii) 

2m = -6 => m = -3 

a = 2i+J-3k; E =-3i+3J-k 

i j k 

a X b = 2 I - 3 = 8i + 11} + 9k 
-3 3 -1 

Area = lax iii = ~266 

r = i + j + 1c (2i - J + k) 

b1 X b2 = 3 i - j - 7 k 

I~ x ~I = ,/59; a2 - al = ; - k 

7 

Sub Total 
score score 

2 

1 

6 

6 




