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General I11structions to Candidates : 

• There is a 'cool-off time' of 15 minutes in addition to the writing time of 21h hrs. 

• You are not allowed to write your answers nor to discuss anything with others 
dur:lng the 'cool-off time'. 

• Use the 'cool-off time' to get familiar with questions and to plan your answers. 

• Read questions carefully before answering. 

• All questions are compulsory and only internal choice is allowed. 

• 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. 

• Electronic devices except non-programmable calculators are not allowed in the 
Examination Hall. 
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1. If A=[~ -4l 

1 0 

(a) find A+ B 

(b) find (A+ B) C 

2. Let* be the binary operation on N given hy a* b, L.C.M. of a and b 

(a) find 20 * 16 

(b) Is * associative ? Justify your answer. 

3. (a) Find the principal value oftan-1(-1). 

(b) 
TC 

Solve tan-1 2x + tan-1 3x = 4 

Consider A ~ [ 
2 " 

J 
-.) 

4. 4 -2 . 5 

-1 3 2 

(a) find A' 

(h) find A+ A' and A -A' 

( c) Express A as the sum of a symmetric and a skew-symmetric matrix. 

Find the value of I 
cos e -sine 

5. (a) 
sine co's e 

I a-b b-c c-a 

(b) Prove that b-c c-a a-b =0 

c-a a-b b-c 

(c) If A= [ ! 5 ] I l , find A . 

6. (a) Examine the continuity of the function 

f(x) = 2x2 - 1 at x = 3 

{kx+ l if x::; 5 
(b) If f(x) = " is continuous at x = 5 

..)X-5 if x > 5 

find the value of k. 
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(Score: 1) 

(Scores: 2) 

(Score: 1) 

(Scores: 3) 

(Score: 1) 

(Scores: 3) 

(Score: 1) 

(Scores: 2) 

(Scores: 4) 

(Score: 1) 

(Scores: 2) 

(Scores: 2) 

(Score: 1) 

(Scores: 3) 



A=[~ 
-1 

J B=[ ~I 
,., 

Jc=[ 
.) 

3 1 _) ] 
]. 4 0 5 n(j)llh 1m8 2 0 

0 -2 
(a) A + B <ili6l156n.J1s1cOOJ<ili. ( crue.a.o<S : 1) 

(b) (A + B) C <ili6ra6 n.J1s1c006 o'h. ( m)e.a.:><Scru : 2) 

2. n©6™m8 cruo6lJJ,O(J)6mo N m8 ®CTT)1a>1cOOJCTT) 6>6>6TlJmo1 63o~aon9::1o3 * m1<8g,i!Ll1~1<Cl1c006on® 
a* b, L.C.M., a & b n4)CTT) a>1cm1w1e..i:::i6ll) n4)l!h1m8 

(a) 20 * 16 6>CT'A rule..; tili:J6mJcfu. (m)e.a.om: 1) 

(b) * ((ffi)C3<");\d:::J(h\51awg1ru ~a6m:J ? m16lID~J6>S ~anma>6>amn cruowlana>lc006o'h. 

( m)e.a.o©m) : 3) 

3. (a) tan-1(-1) 6>CT'A Ln.J1o3cru1~m8 QJOeJJ,6 o'h6ra6n.J1s1c00Jdh. 

1t 
(b) tan- 1 2x + tan-1 3x ~ 4 m1©rworo6mo 6>!Ll~6dh. ( m)e.a.:><Sm) : 3) 

4. A= [ ~1 ~~ ~ J oman ~•tsl~ml nJ<>ltn6TIJ1~l~· 
(a) A' dh:::l6m6dh. (m)e.a.:><3: 1) 

(b) A+ A' WJo A - A' ~o o'h06mJcfu. ( cruc.a.:Jc3cru : 2) 

( c) A n(j)OTI 6112lLS1cfu'cru16>m 63COJ cru1021cslcfu' 6>12lLS1cfu'cru16><i'Acn>Jo 63©6 <T\)o'hJ,l-cru1rmJLs1cfu' 

6>12lLS1cfu'cru16>°'AWJo ®Jcfucn>ocn>1 n4)!P6®6cfu. (crue.lhoc3cru : 4) 

cos e -sine 
I 6)°'A ru1RJ o'h6raJnJ1S1cOOJcfu. 5. (a) 

cos e sine 
(crue.a.:>©: 1) 

a-b b-c c-a 

(b) . ' b-c c-a a-b = 0 n{j)m) 6>®~1W1cOOJ£. 

c-a a-b b-c 

(c) A=[ ~ ~ ] n4)llh 1m8 A- 1 .0,6raJn.J1s1c006t0,. ( crue.a.:Jc3cru : 2) 

6. (a) f(x) = 2x2 - 1 ri{j)cm n..Oocncillo3 x = 3 nmon mflmJru1m8 cfu6l151ffij60J<T\) <mQ)C36m:::J 

ri{j)m) o.Ja>1a(f():::JW1c00Jcfu. ( m)e.a.o© : 1) 

{
kx + 1 if x s 5 

(b) f(x) = n.(j)OTI n..OocDn'l::l® x = 5 ri{j)cm 6TlJ1CBJru1m8 cfb61151m.,1,6ru<T\) 
3x- 5 if x > 5 

~6>6ml!h1m8 k Cill66>5 Cll18.J cfb6l15Jn.J1Slc00Jcfb. ( cruCc:Eb:J@m) : 3) 
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7. (a) Choose the correct answer from the bracket. The derivative of ax lS -

( a' 
logea' 

a'· 
' 

log a a'" 
e ' xax- ') (Score: 1) 

(b) Differentiate y = (sin x)10g X, sin x > 0 w.r. to x. (Scores: 2) 

(c) If y = (sin-1 x)2, prove that ( 1 - x2)y2 - xy1 = 2 (Scores: 3) 

8. (a) The total revenue in rupees received fi:om the sale of x units of a product is given 

by R(x) = 13x2 + 26x + 15. Find the marginal revenue when x = 7. (Scores : 2) 

(b) The total profit of y (in rupees) of a drug company from the manufacturer and sale 
I 

of x bottles of drug is given by y = ;~; + x - 25, what is the maximum profit ? 

(Scores: 3) 

9. (a) Find J cot x dx (Score: 1) 

(b) f 3x-2 
Find (x + 1)2 (x + 3) dx (Scores: 4) 

OR 

(a) Find f e2
x d.1 (Score: 1) 

(b) Find f log(x2 + l) dx (Scores : 4) 

l 0. Consider the curves y2 = x and x2 = y 

11. 
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(a) Draw a rough sketch of the region bounded by the above curves. 

(b) Find the area between the above curves. 

Consider the differential equation Qyd + l'.. =log x. ;\'. x 

(a) Find its integrating factor. 

(b) Solve the differential equation. 

4 

(Score: 1) 

(Scores: 3) 

(Score: 1) 

(Scores: 3) 



< cru<8.B>()c3 : 1) 

(b) y =(sin x)logx, sin x > 0 nq)cm n.0ou)~6)CO cw1n.0o®<ll~.,\g 6)!2.J~J,cfh. 

< cruc:db()c3cru : 2) 

(c) y =(sin-I x)2 ~<n>::>mS (1 - x2)y2 - xy 1 = 2 nq)cm 6)®~1<n>1c006cfh. (cru<8.B>:>mcru : 3) 

8. (a) 61©6 &!eJ~i:mallID16)o'A x <nll6m1g6cfh~66)5 nilelnJm<n>lmS m1cm&~ ~6)cfh l'.ll©J,12l::>mo 

R(x) = l 3x2 + 26x + 15 nq)ll:h1m3 x = 7 w26mlg' ~cfhJ,<llm.JO!PJ,~ 1210<8~1mm3 

01'.llC0.,\6 cfh611SJ,nJ1s1cOOJ.cfh. ( cru@db()c3m) : 2) 

(b) 63©6_ ~eJ~OBcfhmlmS m1cm6o 61©6 12l<l>J.i:m6 tfum.JC01CUl2,6>5 ~6>tfu eJO<So y 

-x2 
( <l>lnJ<n>lmS), 12l©6cm6 (fj,6~1tfu~66>5 rulel~m x nQ)CTn mle.i<n>1©5 y = 200 + x - 25 

nQ)cm ®i:mlmlc006i:m6 nq)ll:h1<158 nJ<l>l2lOl'.llW1 e.io<So nq)cm>om>1a>lc002,o ? 

9. (a) J cot x dx tfu06TTI6c&. 

f 3x-2 
(b) (x + 1 )2 (x + 3) dx cfh61l56n.Jlslc002(fh. 

cm!il 'ii ab 1arn 

(a) f e2x dx cfu061116tfu. 

(b) f log(x2 + 1) dx (fh61152,n.11Slc002,cfh. 

10. y2 = x, x2 = y nq)cm1 l'.lllcfh6lIDOO nJ<Cfl(f)611)1cOOJ.cfh. 

(a) 12l~c&~lm3 6>tfu056allID l'.llLcfh6lIDOO 6)cfh061156 61150cfhJ. cm (50(f)rom>16>o'A 63(1)6 n_J3cfh(]B(J'() 

!l.Jletmo rumwc002tfu. ( crU<8c£b3tri : 1) 

(b) 12l6c&~1m3 6>cfhOSJ.allID l'.lllcfh6lIDOO @1mi1e.12~ nJ(()~~ru cfh61156nJ1S1c002,cfh. 

( mJ(gdJ>()trim) : 3) 

. ~ y . 
11. ch· + x = log x nq)i:m cwlono®~jmS CTUl2ll'.ll6tfujo nJ(l)l(f)6mlc002,tfu. 

(a) Ln.Jm)®6® cw1n.0o®<i11jmS CTUl2ll'.llOc&jrom>l6)o'A ~o'AO:L(f)glou) n.00~<8 c&06TTI6c&-

( crua.B>:>© : 1) 
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12. 
-7:;~,/\~0 i; !\ 

If a = i - J + k, b = i + 2J - 2k 

(a) 

(b) 

(c) 

. ~ ~ ~ ~ 
Fmd a + b and a - b 

. ~ ~ ~ ~ 
Fmd (a + b) x (a - b) 

Find the unit vector perpendicular to both 1+band1 - b. 

. . x-3 v-8 z-3 x+3 v+7 z-6 
13. Cons1derthelmes3=~=-1 -and _

3 
=z=-

4
-

(a) Express the above lines into vector fonn 1=1 +Ab. 

(b) Find the sh01test distance between these lines. 

(Score: 1) 

(Scores: 2) 

(Scores: 3) 

(Score: 1) 

(Scores: 4) 

14. A company produces two types of tennis balls A and B. The production time of one 

ball of type Bis double the type A (time in units). The company has a time to produce a 

maximum 2000 balls per . day. The supply of raw material is sufficient for the 

production of 1500 balls (both A and B) per day. The company wants to make 

maximum profit by making profit of< 3 from a hall of type A and < 5 from a ball of 

type B. 

(a) Write the objective function. 

(b) Write the constraints. 

(Score: 1) 

(Scores: 2) 

(c) How many balls should be produced m each type per day in order to get 

maximum profit ? (Scores : 5) 

15. Two balls are drawn at random with replacement from a box containing 10 black and 

8 red balls. 

(a) Find the probability of drawing if both of them are red. 

(b) Find the probability that one of them is black and the other is red. 

3 2 1 
16. Give that P(H) = S' P(E) = 5 and P(H n E) = lO 
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(a) Find P(H and E) 

(b) Find P(H and not E) 

(c) Find P(E and not H) 

6 

(Score : 1) 

(Scores: 3) 

(Scores: 2) 

(Scores: 2) 

(Scores: 2) 
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12. a = i - j + k, b = i + 2j - 2k n4)ffi>1m3 

(a) 

(b) 

___, .,....,___, ___, 
a + b, a - b n4)CTnlru cfu6Tl~qnJ1SlcOOJcfu. 
___,___., ___,.,...., 

(a + b) x (a - b) cfu6Tl5JnJlslc00Jcfu. 

(m)<l:dhJ© : 1) 

( m)<g.fhJ©m) : 2) 

_,-,--,bv _,_,bv v 
( c) a + WcOOJo a - WcB6)Jo eJo6l1JlllOW1 ruai2cm Wl6Tn1g 6)ru~m dh6Tl5JnJ1s1c002dh. 

( m)<gd),J@m) : 3) 

x-3 v-8 z-3 x+3 Y±_]_ z-6 
13. 3 = ~ = -1- ; --=3 = 2 = -4- nmani aa>6l.Jcfuu3 nJ<ll1({)6mlcOOJcfu. 

(a) 12lJdh~1m3 6JdhOSJ(Ql()) aa>6l.Jcfu6)~ 1=1 + /,b n4)<ll) 6)ru~c3 <lllnJ<mmlae.imJ'oo 

lllOmdh. (m)GdhJ©: 1) 

(b) @'D aairuce,CJ3c00lswle.i2~ rimgruJo cfuJ06mlID BJa>o (shortest distance) dh6Tl5JnJlslc00Jcfu. 

( m)<gdh:J©m) : 4) 

14. 63al6 cfum.Jml A, B nman ©6°ITT' @©<mmle.JJ~ 6)5CTn1cru 6ruO~Jdhu3 ~eJ~OBlrJ:JlcOOJ<ll)J. 

63a>J B 6)6Jsij 6l1Jo~16)og ~eJ'~oBm <n)i2lQllo A 6J6Jsij 6l1J0~16Jog ~eJ'~oBm 

<n)l2lW<mm16)og @«>31wo@. ( <n)l2lQllo W66Tnlg1m3). 63©6 Blru<n)o nJrol2loruw1 2000 

611JO~Jdhu3 m1ml2ll2l1cOOJcmcm1mJ~ (l"\)CZJQllo dhm.Jmlc00Jt>ITT'. 630aroo Blru<n)OJJo 1500 
611JO~Jcfu~J6)5 ~clrJ:JoBmcmmlmJ~ ffil()ffi)ocrucfu~cm ffi)OWm61313CJ3 e.t©.,\OJJl2lO®. A 6)6>Sij 

611J0~1m3 mlCTnJo < 3 6>0J~Jo B 6)6)5ij 611J0~1m3 m1CTnJo < 5 6>ru~Jo e.JO©l2lJ6llSOc001 
cfum.Jmloo nJa>llloruwl e.io©o ams6TD6)(2J<ll)J~. · 

(a) @tm16)og 63ffii~~iru o..006l3'n9::lill> n©WJ®Jcfu. (cruG.lh:>©: 1) 

(b) ce,m3crucsw1mJdhu3 n\DY'J®Jcfu. ( m)<g.fh:J©m) : 2) 

( c) nJrol2loruw1 l"'JO©o ams om B1n.Kruru6 o 630aroo 6)6)5~1e.JJ~ n\i)l® 6l1JO~Jcfuu3 

m1c312l12l1cB6)6Tno ? ( cruGdh:J©m) : 5) 

15. 10 cfuOJij, 8 !1..lJQJ~ 6l1JO~Jcfu~S613131W 63(()6 (g6l1J0cfu(l"\)1m3 ml<ll)Jo cmlro1~1SJ<ln 

cmaicmm1m3 ro~ 6l1JO~Jdhu3 ooill>Mo ~wl n\i)SJcOOJ<lnJ. 

(a) n\i)SJ<mm 611JO~Jdh~1m3 al6Tl5Jo !1..lJQJ~OdhJCTntmlmJ~ GlnJ0611J6l1J1e.J1g1 dh06TnJcfu. 
( m)<gd),J@ : 1) 

(b) n\i)SJcOOJCTn ro~ 6l1JO~Jcfu~1m3 636)<ll6™o !1..lJru~;io mag® cihOJ~Jo ~cihJcmimlmJ~ 

(GlnJ0611J6l1J1B.J1g1) cfu06mJcfu. ( m)cdhJ©m) : 3) 

3 2 1 v 

16. P(H) = 5, P(E) = 5, P(H n E) =TO n\i)CTn cmrrn1ro1c006anJ. 
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(a) P(H and E) cfu6Tl5JnJls1ce6)Jdh. 

(b) P(H and not E) tfu6Tl5JnJlslc00Jcfu. 

( c) P(E and not H) tfu6Tl5JnJ1s1c00Jcfu. 

7 

( cruGdh:J©m) : 2) 

(m)Gdh:J©m) : 2) 

( m)<gd),:J@m) : 2) 


