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               fh.ngh.j.(c.ju)g; guPl;ir - 2019 ,Yk; mjd; gpd;dUk; eilngWk; guPl;irf;fhd tpdhj;jhs; fl;likg;Gk; khjpup tpdhf;fSk; - fzpjk;

 (07) fzpjk;

tpdhj;jhs; fl;likg;G

tpdhj;jhs; I -  Neuk; : 03 kzpj;jpahyq;fs; (Nkyjpf thrpg;G Neuk; 10 epkplq;fs;)

  ,t;tpdhj;jhs; ,U gFjpfisf; nfhz;Ls;sJ.

  gFjp A  :  gj;J tpdhf;fs;. vy;yh tpdhf;fSf;Fk; tpil vOj Ntz;Lk;.  

   xt;nthU tpdhTf;Fk; 25 Gs;spfs; tPjk; 250 Gs;spfs;.

  gFjp B  :  VO tpdhf;fs;. Ie;J tpdhf;fSf;F tpil vOj Ntz;Lk;. 

     xt;nthU tpdhTf;Fk; 150 Gs;spfs; tPjk; 750 Gs;spfs;.

  tpdhj;jhs; I ,w;F nkhj;jg; Gs;spfs; =  1000

tpdhj;jhs; II -  Neuk; : 03 kzpj;jpahyq;fs; (Nkyjpf thrpg;G Neuk; 10 epkplq;fs;;)
  ,t;tpdhj;jhs; ,U gFjpfisf; nfhz;Ls;sJ.

  gFjp A  :  gj;J tpdhf;fs;. vy;yh tpdhf;fSf;Fk; tpil vOj Ntz;Lk;.  

   xt;nthU tpdhTf;Fk; 25 Gs;spfs; tPjk; 250 Gs;spfs;.
  gFjp B  :  VO tpdhf;fs;. Ie;J tpdhf;fSf;F tpil vOj Ntz;Lk;. 

     xt;nthU tpdhTf;Fk; 150 Gs;spfs; tPjk; 750 Gs;spfs;.

  tpdhj;jhs; II ,w;F nkhj;jg; Gs;spfs; =  1000

,Wjpg; Gs;spfisf; fzpj;jy; (   tpdhj;jhs; I    =  1000 
  tpdhj;jhs; II     =     1000
             ,Wjpg; Gs;sp       =       2000 ÷ 20  = 100 
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(07) fzpjk; 
tpdhj;jhs; I

  gFjp A

1. A ={x ∈ 
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Paper 1 – Part A 
 
1. Let 𝐴𝐴𝐴𝐴 𝐴 𝐴𝐴𝐴𝐴𝐴 𝐴 𝐴 𝐴 𝐴 |𝑥𝑥𝑥𝑥 𝑥 𝑥| < 2} and 𝐵𝐵𝐵𝐵 𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵      |𝑥𝑥𝑥𝑥| ≥ 4} be subsets of the universal 

set ℝ. Find 𝐴𝐴𝐴𝐴 𝐴 𝐴𝐴𝐴𝐴 and 𝐴𝐴𝐴𝐴′ ∩ 𝐵𝐵𝐵𝐵.  
 
2. Let 𝐴𝐴𝐴𝐴 and 𝐵𝐵𝐵𝐵 be subsets of a universal set S. The set A\B is defined, in the usual notation, by 

A\B = A ∩ B′.  
 Show that, A ∖ (B ∪ C) = (A ∖ B) ∩ (A ∖ C) and A ∖ (B ∩ C) = (A ∖ B) ∪ (A ∖ C). 
 
3. Let 𝑝𝑝𝑝𝑝 and 𝑞𝑞𝑞𝑞 be propositions. Show that the compound propositions ¬(𝑝𝑝𝑝𝑝 𝑝 (¬𝑝𝑝𝑝𝑝 𝑝 𝑝𝑝𝑝𝑝)) 

and ¬𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 are logically equivalent.  
 
4. Find the truth value of the expression ∀𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥2 ≥ 𝑥𝑥𝑥𝑥𝑥 if the universal set is  
 (a)  ℝ      (b)  ℤ   
 
5. Solve the simultaneous equations 𝑦𝑦𝑦𝑦 𝑦 1

3
log2 𝑥𝑥𝑥𝑥𝑥  𝑥 and 82𝑦𝑦𝑦𝑦𝑦𝑦 − 2(𝑥𝑥𝑥𝑥𝑥𝑥  ) =0  for 𝑥𝑥𝑥𝑥 and 

𝑦𝑦𝑦𝑦.  
  
6.  Find the set of all values of 𝑥𝑥𝑥𝑥 which satisfy the inequality 𝑥𝑥𝑥𝑥𝑥  4

𝑥𝑥𝑥𝑥
≤ 3. 

 
7. Let 𝑓𝑓𝑓𝑓(𝑥𝑥𝑥𝑥) = √𝑥𝑥𝑥𝑥 𝑥 𝑥 𝑥 𝑥 be a function defined on [−3,∞). Find the range of the function 

𝑓𝑓𝑓𝑓 and show that 𝑓𝑓𝑓𝑓 is one-to-one. Find 𝑓𝑓𝑓𝑓−1(𝑥𝑥𝑥𝑥𝑥. 
  
8. The line ℓ has gradient −3 and passes through the point 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴. 𝐵𝐵𝐵𝐵 is a point on the line 

ℓ such that the distance 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 is 3√10. Find the possible coordinates for the point 𝐵𝐵𝐵𝐵𝐵  
 

9. Find the points at which the tangents to the parametric curve given by = 2𝑡𝑡𝑡𝑡3 , 𝑦𝑦𝑦𝑦 𝑦
2 − 4𝑡𝑡𝑡𝑡 𝑡 𝑡𝑡𝑡𝑡2 has a slope of -1. 

10. Find the area of the region bounded by the curves 𝑦𝑦𝑦𝑦 𝑦𝑦𝑦𝑦𝑦 2 and 𝑦𝑦𝑦𝑦 𝑦 |𝑥𝑥𝑥𝑥|. 
 
 
 
Paper 1 – Part B 
 
1. (a) A class of 50 students sat for an examination in Mathematics, Physics and 

Chemistry. Out of 50 students, 37, 24 and 43 students passed Mathematics, 
Physics and Chemistry respectively. Further, it is given that at most 19 students 
passed Mathematics and Physics, at most 29 passed Mathematics and Chemistry 
and at most 20 passed Physics and Chemistry. Find the largest possible number of 
students that could have passed all three subjects. 

  
 (b) Determine whether each of the following compound proposition is a tautology 

or a contradiction: 

  (i) [~𝑝𝑝𝑝𝑝 𝑝 (𝑝𝑝𝑝𝑝 𝑝 𝑝𝑝𝑝𝑝)] → 𝑞𝑞𝑞𝑞 (ii) (𝑝𝑝𝑝𝑝 𝑝 𝑝𝑝𝑝𝑝) ∧ [∼ (𝑝𝑝𝑝𝑝 𝑝 𝑝𝑝𝑝𝑝)] 

 : | x + 3 | < 2 } >  B = {x ∈ 
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Paper	
  1	
  –	
  Part	
  A	
  
	
  
1.	
   Let	
  𝐴𝐴𝐴𝐴 = {𝑥𝑥𝑥𝑥 ∈ ℝ ∶    𝑥𝑥𝑥𝑥 + 3 < 2}	
  and	
  𝐵𝐵𝐵𝐵 = {𝑥𝑥𝑥𝑥 ∈ ℝ ∶    𝑥𝑥𝑥𝑥 ≥ 4}	
  be	
  subsets	
  of	
  the	
  universal	
  

set	
  ℝ.	
  Find	
  𝐴𝐴𝐴𝐴 ∩ 𝐵𝐵𝐵𝐵	
  and	
  𝐴𝐴𝐴𝐴! ∩ 𝐵𝐵𝐵𝐵.	
  	
  
	
  
2.	
   Let	
  𝐴𝐴𝐴𝐴	
  and	
  𝐵𝐵𝐵𝐵	
  be	
  subsets	
  of	
  a	
  universal	
  set	
  S.	
  The	
  set	
  A\B	
  is	
  defined,	
  in	
  the	
  usual	
  notation,	
  by	
  

A\B = A ∩ B!.	
  	
  
	
   Show	
  that,	
  A ∖ B ∪ C = A ∖ B ∩ A ∖ C 	
  and	
  A ∖ B ∩ C = A ∖ B ∪ A ∖ C .	
  
	
  
3.	
   Let	
  𝑝𝑝𝑝𝑝	
  and	
  𝑞𝑞𝑞𝑞	
  be	
  propositions.	
  Show	
  that	
  the	
  compound	
  propositions	
  ¬(𝑝𝑝𝑝𝑝 ∨ ¬𝑝𝑝𝑝𝑝 ∧ 𝑞𝑞𝑞𝑞 )	
  

and	
  ¬𝑝𝑝𝑝𝑝⋀¬𝑞𝑞𝑞𝑞	
  are	
  logically	
  equivalent.	
  	
  
	
  
4. Find	
  the	
  truth	
  value	
  of	
  the	
  expression	
  ∀𝑥𝑥𝑥𝑥  (𝑥𝑥𝑥𝑥! ≥ 𝑥𝑥𝑥𝑥)	
  if	
  the	
  universal	
  set	
  is	
  	
  
	
   (a)	
  	
   ℝ	
  	
  	
  	
  	
  	
   (b)	
  	
   ℤ	
   	
   	
  
	
  
5. Solve	
   the	
   simultaneous	
   equations	
  𝑦𝑦𝑦𝑦 − !

! log! 𝑥𝑥𝑥𝑥 = 0	
   and	
  8!!!! − 2 𝑥𝑥𝑥𝑥 − 4 = 0	
   for	
   𝑥𝑥𝑥𝑥	
  
and	
  𝑦𝑦𝑦𝑦.	
   	
  

	
  	
  
6.	
  	
   Find	
  the	
  set	
  of	
  all	
  values	
  of	
  𝑥𝑥𝑥𝑥	
  which	
  satisfy	
  the	
  inequality	
  𝑥𝑥𝑥𝑥 − !

! ≤ 3.	
  
	
  
7.	
   Let	
   𝑓𝑓𝑓𝑓 𝑥𝑥𝑥𝑥 = 𝑥𝑥𝑥𝑥 + 3− 5	
   be	
   a	
   function	
   defined	
   on	
   [−3, ∞).	
   Find	
   the	
   range	
   of	
   the	
  

function	
  𝑓𝑓𝑓𝑓	
  and	
  show	
  that	
  𝑓𝑓𝑓𝑓	
  is	
  one-­‐to-­‐one.	
  Find	
  𝑓𝑓𝑓𝑓!!(𝑥𝑥𝑥𝑥).	
  
	
   	
  
8.	
   The	
  line	
   	
  has	
  gradient	
  −3	
  and	
  passes	
  through	
  the	
  point	
  𝐴𝐴𝐴𝐴(2,1).	
  𝐵𝐵𝐵𝐵	
   is	
  a	
  point	
  on	
  the	
  

line	
   	
  such	
  that	
  the	
  distance	
  𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴	
  is	
  3 10.  Find	
  the	
  possible	
  coordinates	
  for	
  the	
  point	
  𝐵𝐵𝐵𝐵.	
  	
  
	
  

9.	
   Find	
   the	
   points	
   at	
   which	
   the	
   tangents	
   to	
   the	
   parametric	
   curve	
   given	
   by	
   = 2𝑡𝑡𝑡𝑡!	
   ,	
  
𝑦𝑦𝑦𝑦 = 2− 4𝑡𝑡𝑡𝑡 + 𝑡𝑡𝑡𝑡!	
  has	
  a	
  slope	
  of	
  -­‐1.	
  

10.	
   Find	
  the	
  area	
  of	
  the	
  region	
  bounded	
  by	
  the	
  curves	
  𝑦𝑦𝑦𝑦 = 𝑥𝑥𝑥𝑥!	
  and	
  𝑦𝑦𝑦𝑦 = 𝑥𝑥𝑥𝑥 .	
  
	
  
	
  
	
  
Paper	
  1	
  –	
  Part	
  B	
  
	
  
1.	
   (a)	
   A	
   class	
   of	
   50	
   students	
   sat	
   for	
   an	
   examination	
   in	
   Mathematics,	
   Physics	
   and	
  

Chemistry.	
   Out	
   of	
   50	
   students,	
   37,	
   24	
   and	
   43	
   students	
   passed	
   Mathematics,	
  
Physics	
  and	
  Chemistry	
  respectively.	
  Further,	
  it	
  is	
  given	
  that	
  at	
  most	
  19	
  students	
  
passed	
  Mathematics	
  and	
  Physics,	
  at	
  most	
  29	
  passed	
  Mathematics	
  and	
  Chemistry	
  
and	
  at	
  most	
  20	
  passed	
  Physics	
  and	
  Chemistry.	
  Find	
  the	
  largest	
  possible	
  number	
  
of	
  students	
  that	
  could	
  have	
  passed	
  all	
  three	
  subjects.	
  

	
   	
  
	
   (b)	
   Determine	
  whether	
  each	
  of	
  the	
  following	
  compound	
  proposition	
  is	
  a	
  tautology	
  

or	
  a	
  contradiction:	
  

	
   	
   (i)	
   [~𝑝𝑝𝑝𝑝 ∧ 𝑝𝑝𝑝𝑝 ∨ 𝑞𝑞𝑞𝑞 ] → 𝑞𝑞𝑞𝑞	
   (ii)	
   𝑝𝑝𝑝𝑝 ∧ 𝑞𝑞𝑞𝑞 ∧ [∼ 𝑝𝑝𝑝𝑝 ∨ 𝑞𝑞𝑞𝑞 ]	
  

 ,d; njhilg;gphpTfnsdf; 
 nfhs;Nthk;' A ∩ B> A  ∩ B Mfpatw;iwf; fhz;f.  

 .................................................................................................................................................................

 .................................................................................................................................................................

 .................................................................................................................................................................

 .................................................................................................................................................................

 .................................................................................................................................................................

 .................................................................................................................................................................

 .................................................................................................................................................................

 .................................................................................................................................................................

 .................................................................................................................................................................

 .................................................................................................................................................................

2.    A> B Mfpad Xh; mfpyj; njhil S ,d; njhilg;gphpTfnsdf; nfhs;Nthk;. tof;fkhd Fwpg;gPl;by; 
njhil A \ B MdJ A \ B  = A ∩ B   ,dhy; tiuaWf;fg;gLfpwJ. A \ (B ∪ C) = (A \ B) ∩ (A \ C) vdTk; 
A \ (B ∩ C) = (A \ B) ∪ (A \ C) vdTk; fhl;Lf.

 .................................................................................................................................................................

 .................................................................................................................................................................

 .................................................................................................................................................................

 .................................................................................................................................................................

 .................................................................................................................................................................

 .................................................................................................................................................................

 .................................................................................................................................................................

 .................................................................................................................................................................

 .................................................................................................................................................................

 .................................................................................................................................................................
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3. p> q Mfpad vLg;Gfnsdf; nfhs;Nthk;. ∼ (p ∨ (∼ p ∧ q))> ∼ p ∧ ∼ q Mfpa $l;L vLg;Gfs; jUf;f 

Kiwahfr; rktYthditnadf; fhl;Lf.

 
 .................................................................................................................................................................

 .................................................................................................................................................................

 .................................................................................................................................................................

 .................................................................................................................................................................

 .................................................................................................................................................................

 .................................................................................................................................................................

 .................................................................................................................................................................

 .................................................................................................................................................................

 .................................................................................................................................................................

 .................................................................................................................................................................
 
 .................................................................................................................................................................

 .................................................................................................................................................................

4. vjph;kWg;gpdhy; epWty; Kiwiag; gad;gLj;jp> 3n2 + 2 xw;iwnadpy;> n xw;iwnad epWTf.
     
 .................................................................................................................................................................

 .................................................................................................................................................................

 .................................................................................................................................................................

 .................................................................................................................................................................

 .................................................................................................................................................................

 .................................................................................................................................................................

 .................................................................................................................................................................

 .................................................................................................................................................................

 .................................................................................................................................................................
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5. y − 1
3

  log2 x = 0>  82y−1− 2(x − 4)  = 0 vd;Dk; xUq;fik rkd;ghLfis x> y Mfpatw;Wf;Fj; jPh;f;;f.
 ..........................................................................................................................................................

 .................................................................................................................................................................

 .................................................................................................................................................................
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 .................................................................................................................................................................

 .................................................................................................................................................................

 .................................................................................................................................................................

 .................................................................................................................................................................

 .................................................................................................................................................................

 .................................................................................................................................................................

 .................................................................................................................................................................

6. rkdpyp x − 4 
x  

  ≤  3 Ij; jpUg;jpahf;Fk; vy;yh nka; x ,d; ngWkhdq;fisAk; fhz;f.  

 .................................................................................................................................................................

 .................................................................................................................................................................
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 .................................................................................................................................................................

fh.ngh.j.(c.ju)g; guPl;ir - 2019 ,Yk; mjd; gpd;dUk; eilngWk; guPl;irfSf;fhd tpdhj;jhs; fl;likg;Gk; khjpup tpdhf;fSk; - fzpjk;



-63-- 63 -
               fh.ngh.j.(c.ju)g; guPl;ir - 2019 ,Yk; mjd; gpd;dUk; eilngWk; guPl;irf;fhd tpdhj;jhs; fl;likg;Gk; khjpup tpdhf;fSk; - fzpjk;

7.      rhh;G f (x) = √  x + 3 − 5 MdJ [−3, ∞) kPJ tiuaWf;fg;gLfpd;wnjdf; nfhs;Nthk;. f ,d; tPr;irf;  

    fz;L> f  xd;Wf;nfhd;whdnjdf; fhl;Lf. f −1 (x) If; fhz;f.
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 .................................................................................................................................................................

8.     gbj;jpwd; −3 If; nfhz;l Neh;NfhL l MdJ Gs;sp A(2,1) ,D}lhfr; nry;fpd;wJ. NfhL l  kPJ xU 
Gs;sp B MdJ AB = √  10 3  Mf ,Uf;FkhW cs;sJ. Gs;sp  B ,w;F ,Uf;fj;jf;f Ms;$Wfisf; 

fhz;f.

 .................................................................................................................................................................

 .................................................................................................................................................................

 .................................................................................................................................................................

 .................................................................................................................................................................

 .................................................................................................................................................................

 .................................................................................................................................................................

 .................................................................................................................................................................

 .................................................................................................................................................................

 .................................................................................................................................................................
 
 .................................................................................................................................................................

 .................................................................................................................................................................
 
 .................................................................................................................................................................

 

fh.ngh.j.(c.ju)g; guPl;ir - 2019 ,Yk; mjd; gpd;dUk; eilngWk; guPl;irfSf;fhd tpdhj;jhs; fl;likg;Gk; khjpup tpdhf;fSk; - fzpjk;



-64-
- 64 -

               fh.ngh.j.(c.ju)g; guPl;ir - 2019 ,Yk; mjd; gpd;dUk; eilngWk; guPl;irf;fhd tpdhj;jhs; fl;likg;Gk; khjpup tpdhf;fSk; - fzpjk;

9. x = 2t 3,  y = 2 − 4t + t2 Mfpatw;wpdhy; jug;gLk; gukhd tisapf;F tiuag;gl;Ls;s njhlypfspd; 

rhpT −1 Mf ,Uf;Fk; Gs;spfisf; fhz;f. 
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10. y = x2 > x + y = 2 Mfpa tisapfspdhy; tiug;Gw;w gpuNjrj;jpd; gug;gsitf; fhz;f.

 .................................................................................................................................................................

 .................................................................................................................................................................
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gFjp B
11. (a) fzpjk;> ngsjpftpay;> ,urhadtpay; vd;Dk; ghlq;fspyhd xU ghPl;irf;F 50 khzth;fs; 

Njhw;wpdh;..,e;j 50 khzth;fspy; 37 khzth;fs; fzpjj;jpYk; 24 khzth;fs; ngsjpftpaypYk; 

43 khzth;fs; ,urhadtpaypYk; rpj;jpaile;jdh;. NkYk; cah;e;jgl;rk; 19 khzth;fs; 

fzpjj;jpYk; ngsjpftpaypYk; 29 khzth;fs; fzpjj;jpYk; ,urhadtpaypYk; 20 khzth;fs; 

ngsjpftpaypYk; ,urhadtpaypYk; rpj;jpaile;Js;snudj; jug;gl;Ls;sJ. vy;yh %d;W 

ghlq;fspYk; rpj;jpaile;jpUf;fj;jf;f khzth;fspd; vz;zpf;ifapd; kpfg; nghpa ngWkhdj;ijf; 

fhz;f.  

(b) $l;L vLg;G  

Page	
  1	
  of	
  4	
  
	
  

Paper	
  1	
  –	
  Part	
  A	
  
	
  
1.	
   Let	
  𝐴𝐴𝐴𝐴 = {𝑥𝑥𝑥𝑥 ∈ ℝ ∶    𝑥𝑥𝑥𝑥 + 3 < 2}	
  and	
  𝐵𝐵𝐵𝐵 = {𝑥𝑥𝑥𝑥 ∈ ℝ ∶    𝑥𝑥𝑥𝑥 ≥ 4}	
  be	
  subsets	
  of	
  the	
  universal	
  

set	
  ℝ.	
  Find	
  𝐴𝐴𝐴𝐴 ∩ 𝐵𝐵𝐵𝐵	
  and	
  𝐴𝐴𝐴𝐴! ∩ 𝐵𝐵𝐵𝐵.	
  	
  
	
  
2.	
   Let	
  𝐴𝐴𝐴𝐴	
  and	
  𝐵𝐵𝐵𝐵	
  be	
  subsets	
  of	
  a	
  universal	
  set	
  S.	
  The	
  set	
  A\B	
  is	
  defined,	
  in	
  the	
  usual	
  notation,	
  by	
  

A\B = A ∩ B!.	
  	
  
	
   Show	
  that,	
  A ∖ B ∪ C = A ∖ B ∩ A ∖ C 	
  and	
  A ∖ B ∩ C = A ∖ B ∪ A ∖ C .	
  
	
  
3.	
   Let	
  𝑝𝑝𝑝𝑝	
  and	
  𝑞𝑞𝑞𝑞	
  be	
  propositions.	
  Show	
  that	
  the	
  compound	
  propositions	
  ¬(𝑝𝑝𝑝𝑝 ∨ ¬𝑝𝑝𝑝𝑝 ∧ 𝑞𝑞𝑞𝑞 )	
  

and	
  ¬𝑝𝑝𝑝𝑝⋀¬𝑞𝑞𝑞𝑞	
  are	
  logically	
  equivalent.	
  	
  
	
  
4. Find	
  the	
  truth	
  value	
  of	
  the	
  expression	
  ∀𝑥𝑥𝑥𝑥  (𝑥𝑥𝑥𝑥! ≥ 𝑥𝑥𝑥𝑥)	
  if	
  the	
  universal	
  set	
  is	
  	
  
	
   (a)	
  	
   ℝ	
  	
  	
  	
  	
  	
   (b)	
  	
   ℤ	
   	
   	
  
	
  
5. Solve	
   the	
   simultaneous	
   equations	
  𝑦𝑦𝑦𝑦 − !

! log! 𝑥𝑥𝑥𝑥 = 0	
   and	
  8!!!! − 2 𝑥𝑥𝑥𝑥 − 4 = 0	
   for	
   𝑥𝑥𝑥𝑥	
  
and	
  𝑦𝑦𝑦𝑦.	
   	
  

	
  	
  
6.	
  	
   Find	
  the	
  set	
  of	
  all	
  values	
  of	
  𝑥𝑥𝑥𝑥	
  which	
  satisfy	
  the	
  inequality	
  𝑥𝑥𝑥𝑥 − !

! ≤ 3.	
  
	
  
7.	
   Let	
   𝑓𝑓𝑓𝑓 𝑥𝑥𝑥𝑥 = 𝑥𝑥𝑥𝑥 + 3− 5	
   be	
   a	
   function	
   defined	
   on	
   [−3, ∞).	
   Find	
   the	
   range	
   of	
   the	
  

function	
  𝑓𝑓𝑓𝑓	
  and	
  show	
  that	
  𝑓𝑓𝑓𝑓	
  is	
  one-­‐to-­‐one.	
  Find	
  𝑓𝑓𝑓𝑓!!(𝑥𝑥𝑥𝑥).	
  
	
   	
  
8.	
   The	
  line	
   	
  has	
  gradient	
  −3	
  and	
  passes	
  through	
  the	
  point	
  𝐴𝐴𝐴𝐴(2,1).	
  𝐵𝐵𝐵𝐵	
   is	
  a	
  point	
  on	
  the	
  

line	
   	
  such	
  that	
  the	
  distance	
  𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴	
  is	
  3 10.  Find	
  the	
  possible	
  coordinates	
  for	
  the	
  point	
  𝐵𝐵𝐵𝐵.	
  	
  
	
  

9.	
   Find	
   the	
   points	
   at	
   which	
   the	
   tangents	
   to	
   the	
   parametric	
   curve	
   given	
   by	
   = 2𝑡𝑡𝑡𝑡!	
   ,	
  
𝑦𝑦𝑦𝑦 = 2− 4𝑡𝑡𝑡𝑡 + 𝑡𝑡𝑡𝑡!	
  has	
  a	
  slope	
  of	
  -­‐1.	
  

10.	
   Find	
  the	
  area	
  of	
  the	
  region	
  bounded	
  by	
  the	
  curves	
  𝑦𝑦𝑦𝑦 = 𝑥𝑥𝑥𝑥!	
  and	
  𝑦𝑦𝑦𝑦 = 𝑥𝑥𝑥𝑥 .	
  
	
  
	
  
	
  
Paper	
  1	
  –	
  Part	
  B	
  
	
  
1.	
   (a)	
   A	
   class	
   of	
   50	
   students	
   sat	
   for	
   an	
   examination	
   in	
   Mathematics,	
   Physics	
   and	
  

Chemistry.	
   Out	
   of	
   50	
   students,	
   37,	
   24	
   and	
   43	
   students	
   passed	
   Mathematics,	
  
Physics	
  and	
  Chemistry	
  respectively.	
  Further,	
  it	
  is	
  given	
  that	
  at	
  most	
  19	
  students	
  
passed	
  Mathematics	
  and	
  Physics,	
  at	
  most	
  29	
  passed	
  Mathematics	
  and	
  Chemistry	
  
and	
  at	
  most	
  20	
  passed	
  Physics	
  and	
  Chemistry.	
  Find	
  the	
  largest	
  possible	
  number	
  
of	
  students	
  that	
  could	
  have	
  passed	
  all	
  three	
  subjects.	
  

	
   	
  
	
   (b)	
   Determine	
  whether	
  each	
  of	
  the	
  following	
  compound	
  proposition	
  is	
  a	
  tautology	
  

or	
  a	
  contradiction:	
  

	
   	
   (i)	
   [~𝑝𝑝𝑝𝑝 ∧ 𝑝𝑝𝑝𝑝 ∨ 𝑞𝑞𝑞𝑞 ] → 𝑞𝑞𝑞𝑞	
   (ii)	
   𝑝𝑝𝑝𝑝 ∧ 𝑞𝑞𝑞𝑞 ∧ [∼ 𝑝𝑝𝑝𝑝 ∨ 𝑞𝑞𝑞𝑞 ]	
   xU GdUj;jpah> Xh; vjph;kWg;gh vdj; Jzpf.

12.  (a)   fzpjj; njhFj;jwpTf; Nfhl;ghl;bidg; gad;gLj;jp> vy;yh n ∈ 
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2.	
   (a)	
   (i)	
   �sing	
  the	
  Pr����p�e	
  ��	
  �at�e�at��a�	
  �����t���,	
  prove	
  that	
  
	
   	
   	
   	
   !

!∙!!!! +
!

!∙!!!! +⋯+ !
!∙!!!! =

!
!"!!	
  ,	
  

	
   	
   	
   for	
  all	
  n ∈ ℤ!.	
  
	
  
	
   	
   (ii)	
   �sing	
   the	
  method	
  of	
  proof	
  by	
   contradiction,	
  prove	
   that	
   if	
  3𝑛𝑛𝑛𝑛 + 2	
   is	
  odd,	
  

then	
  𝑛𝑛𝑛𝑛	
  is	
  odd.	
  
	
   	
  
	
   (b)	
   Let	
  U! = !

(!"!!)(!"!!)	
  	
  and	
  f r = !
!"!!	
  for	
  r ∈ ℤ

!,	
  where	
  λ ∈ ℝ.	
  
	
  
	
   	
   Find	
  the	
  value	
  of	
  λ	
  such	
  that	
  U! = f(r) − f(r + 1)	
  for	
  r ∈ ℤ!.	
  �ence,	
  find	
   U!!

!!! .	
  
	
   	
   	
  
	
   	
   Also,	
  find	
   U! + 2r!

!!! .	
  
	
  
	
  
3.	
  	
   (a)	
   The	
  roots	
  of	
  the	
  quadratic	
  equation	
  𝑥𝑥𝑥𝑥! + 4 + 𝑘𝑘𝑘𝑘 𝑥𝑥𝑥𝑥 − 25+ 𝑘𝑘𝑘𝑘 = 0	
  are	
  𝛼𝛼𝛼𝛼,−𝛼𝛼𝛼𝛼!,	
  

where	
  𝑘𝑘𝑘𝑘	
  is	
  a	
  real	
  constant.	
  
	
  

Show	
  that	
  𝛼𝛼𝛼𝛼	
  is	
  a	
  solution	
  of	
  the	
  equation	
  𝑥𝑥𝑥𝑥! − 𝑥𝑥𝑥𝑥! + 𝑥𝑥𝑥𝑥 − 21 = 0.	
  
	
  

Show	
  that	
  (𝑥𝑥𝑥𝑥 − 3)	
   is	
  a	
   factor	
  of	
  𝑥𝑥𝑥𝑥! − 𝑥𝑥𝑥𝑥! + 𝑥𝑥𝑥𝑥 − 21  and	
  show	
  that	
   the	
  equation	
  
𝑥𝑥𝑥𝑥! − 𝑥𝑥𝑥𝑥! + 𝑥𝑥𝑥𝑥 − 21 = 0  has	
  only	
  one	
  real	
  root.	
  
	
  
�ence,	
  find	
  the	
  value	
  of	
  𝑘𝑘𝑘𝑘.  	
  

	
   	
  
	
   (b)	
  	
   Let	
  𝑓𝑓𝑓𝑓 𝑥𝑥𝑥𝑥 = −2𝑥𝑥𝑥𝑥! + 12𝑥𝑥𝑥𝑥 − 16.	
  
	
   	
  

�rite	
   the	
   function	
   𝑓𝑓𝑓𝑓 𝑥𝑥𝑥𝑥 	
   in	
   the	
   form	
   𝑎𝑎𝑎𝑎(𝑥𝑥𝑥𝑥 − ℎ)! + 𝑘𝑘𝑘𝑘,	
   where	
   𝑎𝑎𝑎𝑎, ℎ	
   and	
   𝑘𝑘𝑘𝑘	
   are	
  
constants	
  to	
  be	
  determined.	
  

	
  
Find	
  the	
  coordinates	
  of	
  the	
  vertex,	
  equation	
  of	
  the	
  axis	
  of	
  symmetry,	
  and	
  the	
  maximum	
  
value	
  of	
  𝑓𝑓𝑓𝑓.	
  S�etch	
  the	
  graph	
  of	
  the	
  function    𝑦𝑦𝑦𝑦 = 𝑓𝑓𝑓𝑓 𝑥𝑥𝑥𝑥 .	
  	
  

	
  
The	
   function	
   𝑔𝑔𝑔𝑔	
   is	
   defined	
   by	
   𝑔𝑔𝑔𝑔 𝑥𝑥𝑥𝑥 = −2− 𝑓𝑓𝑓𝑓(𝑥𝑥𝑥𝑥 + 1).	
   Determine	
   the	
   axis	
   of	
  
symmetry,	
  and	
  the	
  minimum	
  value	
  of	
  the	
  function	
  𝑔𝑔𝑔𝑔.	
  
	
  

	
  
4.	
   (a)	
   �rite	
  down,	
  in	
  the	
  usual	
  notation,	
  the	
  binomial	
  expansion	
  of	
  (a + b)!,	
  where	
  a	
  and	
  b	
  

real	
  and	
  n	
  is	
  a	
  positive	
  integer.	
  
	
  

(i) �f	
   the	
   sum	
   of	
   the	
   coefficients	
   of	
   the	
   first,	
   second	
   and	
   third	
   terms	
   of	
   the	
  

expansion	
  of	
   𝑥𝑥𝑥𝑥! + !
!

!
is	
  46.	
  Find	
  n.	
  

	
   	
   (ii)	
   Find	
  the	
  value	
  of	
  𝑘𝑘𝑘𝑘	
  if	
  the	
  coefficient	
  of	
  𝑥𝑥𝑥𝑥!	
  in	
  the	
  expansion	
  of	
   𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘 + !
!
!"
is	
  

equal	
   to	
   !"!".	
   For	
   this	
   value	
   of	
   𝑘𝑘𝑘𝑘,	
   find	
   the	
   term	
   of	
   the	
   expansion	
   that	
   is	
  
independent	
  of	
  𝑥𝑥𝑥𝑥.	
   	
  

	
  

,w;Fk; 

    ∑
r =1

n
(3r2 + 5r + 1) = n(n + 2)2 

   vd epWTf. 

      
 (b)  r ∈ 
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2.	
   (a)	
   (i)	
   �sing	
  the	
  Pr����p�e	
  ��	
  �at�e�at��a�	
  �����t���,	
  prove	
  that	
  
	
   	
   	
   	
   !

!∙!!!! +
!

!∙!!!! +⋯+ !
!∙!!!! =

!
!"!!	
  ,	
  

	
   	
   	
   for	
  all	
  n ∈ ℤ!.	
  
	
  
	
   	
   (ii)	
   �sing	
   the	
  method	
  of	
  proof	
  by	
   contradiction,	
  prove	
   that	
   if	
  3𝑛𝑛𝑛𝑛 + 2	
   is	
  odd,	
  

then	
  𝑛𝑛𝑛𝑛	
  is	
  odd.	
  
	
   	
  
	
   (b)	
   Let	
  U! = !

(!"!!)(!"!!)	
  	
  and	
  f r = !
!"!!	
  for	
  r ∈ ℤ

!,	
  where	
  λ ∈ ℝ.	
  
	
  
	
   	
   Find	
  the	
  value	
  of	
  λ	
  such	
  that	
  U! = f(r) − f(r + 1)	
  for	
  r ∈ ℤ!.	
  �ence,	
  find	
   U!!

!!! .	
  
	
   	
   	
  
	
   	
   Also,	
  find	
   U! + 2r!

!!! .	
  
	
  
	
  
3.	
  	
   (a)	
   The	
  roots	
  of	
  the	
  quadratic	
  equation	
  𝑥𝑥𝑥𝑥! + 4 + 𝑘𝑘𝑘𝑘 𝑥𝑥𝑥𝑥 − 25+ 𝑘𝑘𝑘𝑘 = 0	
  are	
  𝛼𝛼𝛼𝛼,−𝛼𝛼𝛼𝛼!,	
  

where	
  𝑘𝑘𝑘𝑘	
  is	
  a	
  real	
  constant.	
  
	
  

Show	
  that	
  𝛼𝛼𝛼𝛼	
  is	
  a	
  solution	
  of	
  the	
  equation	
  𝑥𝑥𝑥𝑥! − 𝑥𝑥𝑥𝑥! + 𝑥𝑥𝑥𝑥 − 21 = 0.	
  
	
  

Show	
  that	
  (𝑥𝑥𝑥𝑥 − 3)	
   is	
  a	
   factor	
  of	
  𝑥𝑥𝑥𝑥! − 𝑥𝑥𝑥𝑥! + 𝑥𝑥𝑥𝑥 − 21  and	
  show	
  that	
   the	
  equation	
  
𝑥𝑥𝑥𝑥! − 𝑥𝑥𝑥𝑥! + 𝑥𝑥𝑥𝑥 − 21 = 0  has	
  only	
  one	
  real	
  root.	
  
	
  
�ence,	
  find	
  the	
  value	
  of	
  𝑘𝑘𝑘𝑘.  	
  

	
   	
  
	
   (b)	
  	
   Let	
  𝑓𝑓𝑓𝑓 𝑥𝑥𝑥𝑥 = −2𝑥𝑥𝑥𝑥! + 12𝑥𝑥𝑥𝑥 − 16.	
  
	
   	
  

�rite	
   the	
   function	
   𝑓𝑓𝑓𝑓 𝑥𝑥𝑥𝑥 	
   in	
   the	
   form	
   𝑎𝑎𝑎𝑎(𝑥𝑥𝑥𝑥 − ℎ)! + 𝑘𝑘𝑘𝑘,	
   where	
   𝑎𝑎𝑎𝑎, ℎ	
   and	
   𝑘𝑘𝑘𝑘	
   are	
  
constants	
  to	
  be	
  determined.	
  

	
  
Find	
  the	
  coordinates	
  of	
  the	
  vertex,	
  equation	
  of	
  the	
  axis	
  of	
  symmetry,	
  and	
  the	
  maximum	
  
value	
  of	
  𝑓𝑓𝑓𝑓.	
  S�etch	
  the	
  graph	
  of	
  the	
  function    𝑦𝑦𝑦𝑦 = 𝑓𝑓𝑓𝑓 𝑥𝑥𝑥𝑥 .	
  	
  

	
  
The	
   function	
   𝑔𝑔𝑔𝑔	
   is	
   defined	
   by	
   𝑔𝑔𝑔𝑔 𝑥𝑥𝑥𝑥 = −2− 𝑓𝑓𝑓𝑓(𝑥𝑥𝑥𝑥 + 1).	
   Determine	
   the	
   axis	
   of	
  
symmetry,	
  and	
  the	
  minimum	
  value	
  of	
  the	
  function	
  𝑔𝑔𝑔𝑔.	
  
	
  

	
  
4.	
   (a)	
   �rite	
  down,	
  in	
  the	
  usual	
  notation,	
  the	
  binomial	
  expansion	
  of	
  (a + b)!,	
  where	
  a	
  and	
  b	
  

real	
  and	
  n	
  is	
  a	
  positive	
  integer.	
  
	
  

(i) �f	
   the	
   sum	
   of	
   the	
   coefficients	
   of	
   the	
   first,	
   second	
   and	
   third	
   terms	
   of	
   the	
  

expansion	
  of	
   𝑥𝑥𝑥𝑥! + !
!

!
is	
  46.	
  Find	
  n.	
  

	
   	
   (ii)	
   Find	
  the	
  value	
  of	
  𝑘𝑘𝑘𝑘	
  if	
  the	
  coefficient	
  of	
  𝑥𝑥𝑥𝑥!	
  in	
  the	
  expansion	
  of	
   𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘 + !
!
!"
is	
  

equal	
   to	
   !"!".	
   For	
   this	
   value	
   of	
   𝑘𝑘𝑘𝑘,	
   find	
   the	
   term	
   of	
   the	
   expansion	
   that	
   is	
  
independent	
  of	
  𝑥𝑥𝑥𝑥.	
   	
  

	
  

,w;F Ur = (2r − 1) (2r + 1)
2

vdf; nfhs;Nthk;.  

 n ∈ 

Page	
  �	
  of	
  4	
  
	
  

2.	
   (a)	
   (i)	
   �sing	
  the	
  Pr����p�e	
  ��	
  �at�e�at��a�	
  �����t���,	
  prove	
  that	
  
	
   	
   	
   	
   !

!∙!!!! +
!

!∙!!!! +⋯+ !
!∙!!!! =

!
!"!!	
  ,	
  

	
   	
   	
   for	
  all	
  n ∈ ℤ!.	
  
	
  
	
   	
   (ii)	
   �sing	
   the	
  method	
  of	
  proof	
  by	
   contradiction,	
  prove	
   that	
   if	
  3𝑛𝑛𝑛𝑛 + 2	
   is	
  odd,	
  

then	
  𝑛𝑛𝑛𝑛	
  is	
  odd.	
  
	
   	
  
	
   (b)	
   Let	
  U! = !

(!"!!)(!"!!)	
  	
  and	
  f r = !
!"!!	
  for	
  r ∈ ℤ

!,	
  where	
  λ ∈ ℝ.	
  
	
  
	
   	
   Find	
  the	
  value	
  of	
  λ	
  such	
  that	
  U! = f(r) − f(r + 1)	
  for	
  r ∈ ℤ!.	
  �ence,	
  find	
   U!!

!!! .	
  
	
   	
   	
  
	
   	
   Also,	
  find	
   U! + 2r!

!!! .	
  
	
  
	
  
3.	
  	
   (a)	
   The	
  roots	
  of	
  the	
  quadratic	
  equation	
  𝑥𝑥𝑥𝑥! + 4 + 𝑘𝑘𝑘𝑘 𝑥𝑥𝑥𝑥 − 25+ 𝑘𝑘𝑘𝑘 = 0	
  are	
  𝛼𝛼𝛼𝛼,−𝛼𝛼𝛼𝛼!,	
  

where	
  𝑘𝑘𝑘𝑘	
  is	
  a	
  real	
  constant.	
  
	
  

Show	
  that	
  𝛼𝛼𝛼𝛼	
  is	
  a	
  solution	
  of	
  the	
  equation	
  𝑥𝑥𝑥𝑥! − 𝑥𝑥𝑥𝑥! + 𝑥𝑥𝑥𝑥 − 21 = 0.	
  
	
  

Show	
  that	
  (𝑥𝑥𝑥𝑥 − 3)	
   is	
  a	
   factor	
  of	
  𝑥𝑥𝑥𝑥! − 𝑥𝑥𝑥𝑥! + 𝑥𝑥𝑥𝑥 − 21  and	
  show	
  that	
   the	
  equation	
  
𝑥𝑥𝑥𝑥! − 𝑥𝑥𝑥𝑥! + 𝑥𝑥𝑥𝑥 − 21 = 0  has	
  only	
  one	
  real	
  root.	
  
	
  
�ence,	
  find	
  the	
  value	
  of	
  𝑘𝑘𝑘𝑘.  	
  

	
   	
  
	
   (b)	
  	
   Let	
  𝑓𝑓𝑓𝑓 𝑥𝑥𝑥𝑥 = −2𝑥𝑥𝑥𝑥! + 12𝑥𝑥𝑥𝑥 − 16.	
  
	
   	
  

�rite	
   the	
   function	
   𝑓𝑓𝑓𝑓 𝑥𝑥𝑥𝑥 	
   in	
   the	
   form	
   𝑎𝑎𝑎𝑎(𝑥𝑥𝑥𝑥 − ℎ)! + 𝑘𝑘𝑘𝑘,	
   where	
   𝑎𝑎𝑎𝑎, ℎ	
   and	
   𝑘𝑘𝑘𝑘	
   are	
  
constants	
  to	
  be	
  determined.	
  

	
  
Find	
  the	
  coordinates	
  of	
  the	
  vertex,	
  equation	
  of	
  the	
  axis	
  of	
  symmetry,	
  and	
  the	
  maximum	
  
value	
  of	
  𝑓𝑓𝑓𝑓.	
  S�etch	
  the	
  graph	
  of	
  the	
  function    𝑦𝑦𝑦𝑦 = 𝑓𝑓𝑓𝑓 𝑥𝑥𝑥𝑥 .	
  	
  

	
  
The	
   function	
   𝑔𝑔𝑔𝑔	
   is	
   defined	
   by	
   𝑔𝑔𝑔𝑔 𝑥𝑥𝑥𝑥 = −2− 𝑓𝑓𝑓𝑓(𝑥𝑥𝑥𝑥 + 1).	
   Determine	
   the	
   axis	
   of	
  
symmetry,	
  and	
  the	
  minimum	
  value	
  of	
  the	
  function	
  𝑔𝑔𝑔𝑔.	
  
	
  

	
  
4.	
   (a)	
   �rite	
  down,	
  in	
  the	
  usual	
  notation,	
  the	
  binomial	
  expansion	
  of	
  (a + b)!,	
  where	
  a	
  and	
  b	
  

real	
  and	
  n	
  is	
  a	
  positive	
  integer.	
  
	
  

(i) �f	
   the	
   sum	
   of	
   the	
   coefficients	
   of	
   the	
   first,	
   second	
   and	
   third	
   terms	
   of	
   the	
  

expansion	
  of	
   𝑥𝑥𝑥𝑥! + !
!

!
is	
  46.	
  Find	
  n.	
  

	
   	
   (ii)	
   Find	
  the	
  value	
  of	
  𝑘𝑘𝑘𝑘	
  if	
  the	
  coefficient	
  of	
  𝑥𝑥𝑥𝑥!	
  in	
  the	
  expansion	
  of	
   𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘 + !
!
!"
is	
  

equal	
   to	
   !"!".	
   For	
   this	
   value	
   of	
   𝑘𝑘𝑘𝑘,	
   find	
   the	
   term	
   of	
   the	
   expansion	
   that	
   is	
  
independent	
  of	
  𝑥𝑥𝑥𝑥.	
   	
  

	
  

,w;F Ur = (2r − 1)
1

(2r + 1)
1−  I tha;g;Gg; ghh;j;J> n ∈ 
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2.	
   (a)	
   (i)	
   �sing	
  the	
  Pr����p�e	
  ��	
  �at�e�at��a�	
  �����t���,	
  prove	
  that	
  
	
   	
   	
   	
   !

!∙!!!! +
!

!∙!!!! +⋯+ !
!∙!!!! =

!
!"!!	
  ,	
  

	
   	
   	
   for	
  all	
  n ∈ ℤ!.	
  
	
  
	
   	
   (ii)	
   �sing	
   the	
  method	
  of	
  proof	
  by	
   contradiction,	
  prove	
   that	
   if	
  3𝑛𝑛𝑛𝑛 + 2	
   is	
  odd,	
  

then	
  𝑛𝑛𝑛𝑛	
  is	
  odd.	
  
	
   	
  
	
   (b)	
   Let	
  U! = !

(!"!!)(!"!!)	
  	
  and	
  f r = !
!"!!	
  for	
  r ∈ ℤ

!,	
  where	
  λ ∈ ℝ.	
  
	
  
	
   	
   Find	
  the	
  value	
  of	
  λ	
  such	
  that	
  U! = f(r) − f(r + 1)	
  for	
  r ∈ ℤ!.	
  �ence,	
  find	
   U!!

!!! .	
  
	
   	
   	
  
	
   	
   Also,	
  find	
   U! + 2r!

!!! .	
  
	
  
	
  
3.	
  	
   (a)	
   The	
  roots	
  of	
  the	
  quadratic	
  equation	
  𝑥𝑥𝑥𝑥! + 4 + 𝑘𝑘𝑘𝑘 𝑥𝑥𝑥𝑥 − 25+ 𝑘𝑘𝑘𝑘 = 0	
  are	
  𝛼𝛼𝛼𝛼,−𝛼𝛼𝛼𝛼!,	
  

where	
  𝑘𝑘𝑘𝑘	
  is	
  a	
  real	
  constant.	
  
	
  

Show	
  that	
  𝛼𝛼𝛼𝛼	
  is	
  a	
  solution	
  of	
  the	
  equation	
  𝑥𝑥𝑥𝑥! − 𝑥𝑥𝑥𝑥! + 𝑥𝑥𝑥𝑥 − 21 = 0.	
  
	
  

Show	
  that	
  (𝑥𝑥𝑥𝑥 − 3)	
   is	
  a	
   factor	
  of	
  𝑥𝑥𝑥𝑥! − 𝑥𝑥𝑥𝑥! + 𝑥𝑥𝑥𝑥 − 21  and	
  show	
  that	
   the	
  equation	
  
𝑥𝑥𝑥𝑥! − 𝑥𝑥𝑥𝑥! + 𝑥𝑥𝑥𝑥 − 21 = 0  has	
  only	
  one	
  real	
  root.	
  
	
  
�ence,	
  find	
  the	
  value	
  of	
  𝑘𝑘𝑘𝑘.  	
  

	
   	
  
	
   (b)	
  	
   Let	
  𝑓𝑓𝑓𝑓 𝑥𝑥𝑥𝑥 = −2𝑥𝑥𝑥𝑥! + 12𝑥𝑥𝑥𝑥 − 16.	
  
	
   	
  

�rite	
   the	
   function	
   𝑓𝑓𝑓𝑓 𝑥𝑥𝑥𝑥 	
   in	
   the	
   form	
   𝑎𝑎𝑎𝑎(𝑥𝑥𝑥𝑥 − ℎ)! + 𝑘𝑘𝑘𝑘,	
   where	
   𝑎𝑎𝑎𝑎, ℎ	
   and	
   𝑘𝑘𝑘𝑘	
   are	
  
constants	
  to	
  be	
  determined.	
  

	
  
Find	
  the	
  coordinates	
  of	
  the	
  vertex,	
  equation	
  of	
  the	
  axis	
  of	
  symmetry,	
  and	
  the	
  maximum	
  
value	
  of	
  𝑓𝑓𝑓𝑓.	
  S�etch	
  the	
  graph	
  of	
  the	
  function    𝑦𝑦𝑦𝑦 = 𝑓𝑓𝑓𝑓 𝑥𝑥𝑥𝑥 .	
  	
  

	
  
The	
   function	
   𝑔𝑔𝑔𝑔	
   is	
   defined	
   by	
   𝑔𝑔𝑔𝑔 𝑥𝑥𝑥𝑥 = −2− 𝑓𝑓𝑓𝑓(𝑥𝑥𝑥𝑥 + 1).	
   Determine	
   the	
   axis	
   of	
  
symmetry,	
  and	
  the	
  minimum	
  value	
  of	
  the	
  function	
  𝑔𝑔𝑔𝑔.	
  
	
  

	
  
4.	
   (a)	
   �rite	
  down,	
  in	
  the	
  usual	
  notation,	
  the	
  binomial	
  expansion	
  of	
  (a + b)!,	
  where	
  a	
  and	
  b	
  

real	
  and	
  n	
  is	
  a	
  positive	
  integer.	
  
	
  

(i) �f	
   the	
   sum	
   of	
   the	
   coefficients	
   of	
   the	
   first,	
   second	
   and	
   third	
   terms	
   of	
   the	
  

expansion	
  of	
   𝑥𝑥𝑥𝑥! + !
!

!
is	
  46.	
  Find	
  n.	
  

	
   	
   (ii)	
   Find	
  the	
  value	
  of	
  𝑘𝑘𝑘𝑘	
  if	
  the	
  coefficient	
  of	
  𝑥𝑥𝑥𝑥!	
  in	
  the	
  expansion	
  of	
   𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘 + !
!
!"
is	
  

equal	
   to	
   !"!".	
   For	
   this	
   value	
   of	
   𝑘𝑘𝑘𝑘,	
   find	
   the	
   term	
   of	
   the	
   expansion	
   that	
   is	
  
independent	
  of	
  𝑥𝑥𝑥𝑥.	
   	
  

	
  

 ,w;F 
2n + 1
 2n∑

r =1

n
Ur =  vdf; fhl;Lf.

    mj;Jld; ∑
r =10

20
(2Ur + 3r)  IAk; fhz;f.

    

13.  (a) ,Ugbr; rkd;ghL x2 + (4 + k) x − (25 + k) = 0 ,d; %yq;fs; α > − α2 MFk;É ,q;F k xU nka;k; 
khwpyp;' α MdJ rkd;ghL x3− x2 + x − 21 = 0 ,d; xU %ynkdf; fhl;Lf.

(x − 3) MdJ x3 − x2 + x − 21 ,d; xU fhuzpnadf; fhl;b> rkd;ghL   x3 − x2 + x − 21 = 0 xU nka;k; 
%yj;ij khj;jpuk; nfhz;lnjdf; fhl;Lf.

,jpypUe;J> k ,d; ngWkhdj;ijf; fhz;f.

 (b)  f (x) = − 2x2 + 12x −16 vdf; nfhs;Nthk;.  
rhh;G f (x) I tbtk; a (x − h)2 + k  ,y; vOJf; ,q;F a, h> k Mfpad Jzpag;gl Ntz;ba khwpypfs;. 
f ,d; cr;rpapd; Ms;$Wfs;> rkr;rPur;rpd; rkd;ghL> cah;e;jgl;rg; ngWkhdk; Mfpatw;iwf; 

fhz;f. rhh;G y = f (x) ,d; tiuigg; gUk;gbahf tiuf. 

rhh;G g MdJ g (x) = −2 − f (x + 1) ,dhy; tiuaWf;fg;gLfpd;wJ. rhh;G g ,d; rkr;rPur;rpd; rkd;ghL> 
Fiwe;jgl;rg; ngWkhdk; Mfpatw;iwj; Jzpf. 

  

14. (a)    tof;fkhd Fwpg;gPl;by; (a+b)n ,d; <UWg;G tphpia vOJf; ,q;F a> b Mfpad nka;naz;fSk; 

n xU Neh; epiwnaz;Zk; MFk;.

(i) x2 +  1x( (n
,d; <UWg;G tphpapd; Kjyhk;> ,uz;lhk;> %d;whk; cWg;Gfspd; Fzfq;fspd;   

$l;Lj;njhif 46 vdpd;" n If; fhz;f.

(ii) kx +  1x( (10
 ,d; tphpapy; x4  ,d; Fzfk;  15

16   ,w;Fr; rknkdpd;> k  ,d; ngWkhdj;ijf;   

fhz;f. 

 k ,d; ,g;ngWkhdj;jpw;F tphpapd; x Ir; rhuhj cWg;igf; fhz;f.

fh.ngh.j.(c.ju)g; guPl;ir - 2019 ,Yk; mjd; gpd;dUk; eilngWk; guPl;irfSf;fhd tpdhj;jhs; fl;likg;Gk; khjpup tpdhf;fSk; - fzpjk;
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               fh.ngh.j.(c.ju)g; guPl;ir - 2019 ,Yk; mjd; gpd;dUk; eilngWk; guPl;irf;fhd tpdhj;jhs; fl;likg;Gk; khjpup tpdhf;fSk; - fzpjk;

       (b)  xUthplk; gpd;tUk; 3 KjyPl;L tpUg;gj; njhpTfs; cs;sd : 

tpUg;gj; njhpT 1 :   Mz;Lf;F 14% vspa tl;bapd; fPo;r; nra;ag;gLk; KjyPL 

tpUg;gj; njhpT 2 :   Mz;Lf;F 12% $l;L tl;bapd; fPo;r; nra;ag;gLk; KjyPL

tpUg;gj; njhpT 3  :   fhyhz;Lf;F xU jlit 8% Mz;Lf; $l;L tl;bapd; fPo;r; nra;ag;gLk;             

KjyPL

(i)   5 Mz;Lfspd; ,Wjpapy; NrUk; nkhj;j tl;bia mbg;gilahff; nfhz;L kpfr; rpwe;j    

KjyPl;L tpUg;gj; njhpitj; njhpe;njLf;f.

(ii) fhyhz;bw;F xU jlit tl;b fzpf;fg;gLk; Mz;bw;F r%    $l;L tl;b kPJ KjyPL    

nra;tjw;fhd tpUg;gj; njhpT 4 ck; mthplk; cz;L. tpUg;gj; njhpT 4 ,d; fPo; 10 

Mz;Lfspy; fpilf;Fk; nkhj;j tl;b tpUg;gj; njhpT 2 ,d; fPo;f; fpilf;Fk; nkhj;j 
tl;bapYk; $banjdpd;> r  ,d; Fiwe;jgl;rg; ngWkhdk; ahjhf ,Uf;f Ntz;Lk;@  

  

15.  xU Kf;Nfhzp ABC ;,d; AB,  BC > AC Mfpa gf;fq;fspd; rkd;ghLfs; KiwNa  y = m1 x + c1, 

 y     =     m2 x + c2 >  x = 0 vdf; nfhs;Nthk;' Kf;Nfhzp ABC ,d; gug;gsT
 (c1 − c2)2

  

2  m1 
− m2 

 ,dhy; jug;gLfpd;wnjdf; fhl;Lf. 

    Kf;Nfhzp ABC ,d; BC, CA>  AB Mfpa gf;fq;fspd; rkd;ghLfs; KiwNa 3x − y +5 = 0, 2x + 3y −1= 0> 

 x + 2y − 3 = 0 vdf; nfhs;Nthk;.

 Gs;sp A ,D}lhfr; nry;Yk; gbj;jpwd; 
1 
3  −  I cila xU Neh;NfhlhdJ Gs;sp B ,D}lhfTk; CA 

,w;Fr; rkhe;jukhfTk; nry;Yk; xU Neh;Nfhl;bidg; Gs;sp D ,y; ,ilntl;Lfpd;wJ. cw;gj;jp O 

vdpd;" OD ,d; rkd;ghL y + x = 0 ,dhy; jug;gLnkdf; fhl;Lf. 

 Gs;sp D ,D}lhfTk; gf;fk; AB ,w;Fr; nrq;Fj;jhfTk; cs;s Neh;NfhlhdJ y- mr;irg; Gs;sp E ,y; 

re;jpf;fpd;wJ. Kf;Nfhzp ODE ,d; gug;gsitf; fhz;f.

16. (a)   lim 
 x    2

√  x  √  2 −
x2 − 4

 If; fhz;f.    
 

(b) gpd;tUtd xt;nthd;iwAk;  x If; Fwpj;J tifapLf.

(i)     x
1 − x( (6

(ii)    e2x  + e−2x

e2x  − e−2x

(iii) x2 ln (x4 + 1) 

(c) xU rJu mbiaAk; epiyf;Fj;Jr; Rth;fisAk; 4000 m3 fdtsitAk; cila xU jpwe;j 

jhq;fpia xU nky;ypa jfl;Lj; jputpaj;jpypUe;J mikf;f Ntz;bAs;sJ. gad;gLj;jg;gLk; 

jputpak; Fiwe;jgl;rkhf ,Uf;fj;jf;fjhfj; jhq;fpapd; ghpkhzq;fisf; fhz;f.

R
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17.  (a) gFjpfshfj; njhilapliyg; gad;gLj;jp
1

0

x2 e2x dx ∫  ,d; ngWkhdj;ijf; fzpf;f.

       (b) gFjpg; gpd;dq;fisg; gad;gLj;jp ∫ 2x + 3
(x + 1) (x +2)2 dx If; fhz;f. 

       (c) Mapil ePsk; 0.25 MfTs;s 0 ,w;Fk; 1 ,w;FkpilNa x ,d; ngWkhdq;fSf;F %d;W jrk 

jhdq;fSf;Fr; rhpahfr; rhh;G 

Page	
  3	
  of	
  4	
  
	
  

	
   (b)	
   A	
  person	
  has	
  the	
  following	
  3	
  investment	
  options:	
  	
  
	
  
	
   	
   Option	
  1:	
  Invest	
  under	
  14%	
  simple	
  interest	
  per	
  annum	
  
	
   	
   Option	
  2:	
  Invest	
  under	
  12%	
  compound	
  interest	
  per	
  annum	
  
	
   	
   Option	
  3:	
  Invest	
  under	
  quarterly	
  compounded	
  8%	
  interest	
  per	
  annum	
  
	
  

(i) Select	
  the	
  best	
  investment	
  option	
  based	
  on	
  the	
  interest	
  accumulated	
  at	
  the	
  end	
  
of	
  5	
  years.	
  

(ii) The	
  person	
  has	
  the	
  4th	
  option	
  of	
  investment	
  where	
  the	
  interest	
  is	
  calculated	
  
quarterly	
  at	
  an	
  annual	
  rate	
  of	
  r%.	
  If	
  the	
  interest	
  under	
  option	
  4	
  is	
  larger	
  than	
  that	
  
is	
  under	
  option	
  2	
  for	
  a	
  period	
  of	
  10	
  years,	
  what	
  is	
  the	
  minimum	
  value	
  of	
  r?	
  

	
  
5.	
   (a)	
   Let	
  𝑦𝑦𝑦𝑦 = 𝑚𝑚𝑚𝑚!𝑥𝑥𝑥𝑥 + 𝑐𝑐𝑐𝑐!, 𝑦𝑦𝑦𝑦 = 𝑚𝑚𝑚𝑚!𝑥𝑥𝑥𝑥 + 𝑐𝑐𝑐𝑐!	
  	
  and	
  𝑥𝑥𝑥𝑥 = 0	
  be	
  the	
  equations	
  of	
  the	
  sides	
  𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴,𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵	
  and	
  

𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴	
  of	
  the	
  triangle	
  𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴	
  respectively.	
  Show	
  that	
  the	
  area	
  of	
  triangle	
  𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴	
  is	
  	
   !!!!! !

!|!!!!!|
	
  .	
  

	
   (b)	
   Let	
  𝑢𝑢𝑢𝑢! ≡ 𝑎𝑎𝑎𝑎!𝑥𝑥𝑥𝑥 + 𝑏𝑏𝑏𝑏!𝑦𝑦𝑦𝑦 + 𝑐𝑐𝑐𝑐! = 0	
  and	
  𝑢𝑢𝑢𝑢! ≡ 𝑎𝑎𝑎𝑎!𝑥𝑥𝑥𝑥 + 𝑏𝑏𝑏𝑏!𝑦𝑦𝑦𝑦 + 𝑐𝑐𝑐𝑐! = 0.	
  Show	
  that,	
  𝑢𝑢𝑢𝑢! + 𝜆𝜆𝜆𝜆𝜆𝜆𝜆𝜆! = 0	
  
represents	
  a	
  straight	
  line	
  passing	
  through	
  the	
  point	
  of	
  intersection	
  of	
  the	
  straight	
  lines	
  
𝑢𝑢𝑢𝑢! = 0	
  and	
  𝑢𝑢𝑢𝑢! = 0	
  for	
  any	
  𝜆𝜆𝜆𝜆 ∈ ℝ.	
  

	
  
	
   	
   Let	
   3𝑥𝑥𝑥𝑥 − 𝑦𝑦𝑦𝑦 + 5 = 0,	
   2𝑥𝑥𝑥𝑥 + 3𝑦𝑦𝑦𝑦 − 1 = 0	
   and	
   𝑥𝑥𝑥𝑥 + 2𝑦𝑦𝑦𝑦 − 3 = 0	
   be	
   the	
   equations	
   of	
   the	
  

sides	
  𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵,𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴	
  and	
  𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴	
  of	
  the	
  triangle	
  𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴	
  respectively.	
  
	
  
	
   	
   A	
   straight	
   line	
  passing	
   through	
   the	
  point	
  𝐴𝐴𝐴𝐴	
  with	
   gradient	
  − !

!	
   intersect	
   at	
   the	
  point	
  𝐷𝐷𝐷𝐷	
  
with	
   a	
   straight	
   line	
  passing	
   through	
   the	
  point	
  𝐵𝐵𝐵𝐵	
   and	
  parallel	
   to	
  𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴.	
   If	
  𝑂𝑂𝑂𝑂	
   is	
   the	
  origin,	
  
show	
  that	
  the	
  equation	
  of	
  𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂	
  is	
  given	
  by	
  𝑦𝑦𝑦𝑦 + 𝑥𝑥𝑥𝑥 = 0.	
  

	
  
	
   	
   The	
  straight	
  line	
  passing	
  through	
  the	
  point	
  D	
  and	
  perpendicular	
  to	
  the	
  side	
  AB	
  meet	
  the	
  

y  -­‐axis	
   at	
   the	
   point	
  E.	
   Find	
   the	
   area	
   of	
   the	
   triangle	
  ODE,	
   using	
   the	
   result	
   in	
   part	
   (a)	
  
above.	
  

	
  
	
  

6.	
   (a)	
   Find	
  lim!→!
!!!! !!!
!!!!! ,	
  where	
  𝑎𝑎𝑎𝑎 > 𝑏𝑏𝑏𝑏.	
  

	
  
	
   (b)	
   Differentiate	
  each	
  of	
  the	
  following	
  with	
  respect	
  to	
  x.	
  

(i) !
!!!

!
,	
  x ≠ 1	
  

(ii) !!"!!!!"
!!"!!!!"	
  ,	
  x ≠ 0	
  

(iii) x! ln x! + 1 	
  
	
  
	
   (c)	
   A	
   man	
   wishes	
   to	
   have	
   an	
   enclosed	
   vegetable	
   garden	
   in	
   his	
   backyard.	
   If	
   the	
  

garden	
   is	
   to	
  be	
  rectangular	
  area	
  of	
  500  𝑚𝑚𝑚𝑚!,	
   find	
  the	
  dimensions	
  of	
   the	
  garden	
  
that	
  will	
  minimize	
  the	
  amount	
  of	
  fencing	
  material	
  needed.	
  

	
  
7.	
   (a)	
   Using	
  integration	
  by	
  parts,	
  evaluate	
   x!e!"!

! dx	
  
	
  
	
   (b)	
   The	
   following	
   table	
   gives	
   the	
   values	
   of	
   the	
   function	
   f x = 2x + 1,	
   correct	
   to	
   three	
  

decimal	
  places	
  for	
  values	
  of	
  	
  x	
  between	
  0	
  and	
  1	
  at	
  intervals	
  of	
  length	
  0.25.	
  
 ,d; ngWkhdq;fs; gpd;tUk; ml;ltizapy; 

jug;gl;Ls;sd.

     

          

x 0 0.25 0.50 0.75 1.00

f(x) 1 1.225 1.414 1.581 1.732
  

rpk;rdpd; newpiag; gad;gLj;jp  I =
1

0
∫ √ 2x + 1 dx ,w;fhd Xh; mz;zsTg; ngWkhdj;ijr; 

rhpahf ,U jrk jhdq;fSf;Ff; fhz;f. 

gpujpaPL u = 2x + 1 Ig; gad;gLj;jp I If; fz;L> I ,d; ngWkhdj;ij NkNy ngw;w mz;zsTg; 

ngWkhdj;Jld; xg;gpLf. 

*  *  * 

fh.ngh.j.(c.ju)g; guPl;ir - 2019 ,Yk; mjd; gpd;dUk; eilngWk; guPl;irfSf;fhd tpdhj;jhs; fl;likg;Gk; khjpup tpdhf;fSk; - fzpjk;
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17.  (a) gFjpfshfj; njhilapliyg; gad;gLj;jp
1

0

x2 e2x dx ∫  ,d; ngWkhdj;ijf; fzpf;f.

       (b) gFjpg; gpd;dq;fisg; gad;gLj;jp ∫ 2x + 3
(x + 1) (x +2)2 dx If; fhz;f. 

       (c) Mapil ePsk; 0.25 MfTs;s 0 ,w;Fk; 1 ,w;FkpilNa x ,d; ngWkhdq;fSf;F %d;W jrk 

jhdq;fSf;Fr; rhpahfr; rhh;G 

Page	
  3	
  of	
  4	
  
	
  

	
   (b)	
   A	
  person	
  has	
  the	
  following	
  3	
  investment	
  options:	
  	
  
	
  
	
   	
   Option	
  1:	
  Invest	
  under	
  14%	
  simple	
  interest	
  per	
  annum	
  
	
   	
   Option	
  2:	
  Invest	
  under	
  12%	
  compound	
  interest	
  per	
  annum	
  
	
   	
   Option	
  3:	
  Invest	
  under	
  quarterly	
  compounded	
  8%	
  interest	
  per	
  annum	
  
	
  

(i) Select	
  the	
  best	
  investment	
  option	
  based	
  on	
  the	
  interest	
  accumulated	
  at	
  the	
  end	
  
of	
  5	
  years.	
  

(ii) The	
  person	
  has	
  the	
  4th	
  option	
  of	
  investment	
  where	
  the	
  interest	
  is	
  calculated	
  
quarterly	
  at	
  an	
  annual	
  rate	
  of	
  r%.	
  If	
  the	
  interest	
  under	
  option	
  4	
  is	
  larger	
  than	
  that	
  
is	
  under	
  option	
  2	
  for	
  a	
  period	
  of	
  10	
  years,	
  what	
  is	
  the	
  minimum	
  value	
  of	
  r?	
  

	
  
5.	
   (a)	
   Let	
  𝑦𝑦𝑦𝑦 = 𝑚𝑚𝑚𝑚!𝑥𝑥𝑥𝑥 + 𝑐𝑐𝑐𝑐!, 𝑦𝑦𝑦𝑦 = 𝑚𝑚𝑚𝑚!𝑥𝑥𝑥𝑥 + 𝑐𝑐𝑐𝑐!	
  	
  and	
  𝑥𝑥𝑥𝑥 = 0	
  be	
  the	
  equations	
  of	
  the	
  sides	
  𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴,𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵	
  and	
  

𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴	
  of	
  the	
  triangle	
  𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴	
  respectively.	
  Show	
  that	
  the	
  area	
  of	
  triangle	
  𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴	
  is	
  	
   !!!!! !

!|!!!!!|
	
  .	
  

	
   (b)	
   Let	
  𝑢𝑢𝑢𝑢! ≡ 𝑎𝑎𝑎𝑎!𝑥𝑥𝑥𝑥 + 𝑏𝑏𝑏𝑏!𝑦𝑦𝑦𝑦 + 𝑐𝑐𝑐𝑐! = 0	
  and	
  𝑢𝑢𝑢𝑢! ≡ 𝑎𝑎𝑎𝑎!𝑥𝑥𝑥𝑥 + 𝑏𝑏𝑏𝑏!𝑦𝑦𝑦𝑦 + 𝑐𝑐𝑐𝑐! = 0.	
  Show	
  that,	
  𝑢𝑢𝑢𝑢! + 𝜆𝜆𝜆𝜆𝜆𝜆𝜆𝜆! = 0	
  
represents	
  a	
  straight	
  line	
  passing	
  through	
  the	
  point	
  of	
  intersection	
  of	
  the	
  straight	
  lines	
  
𝑢𝑢𝑢𝑢! = 0	
  and	
  𝑢𝑢𝑢𝑢! = 0	
  for	
  any	
  𝜆𝜆𝜆𝜆 ∈ ℝ.	
  

	
  
	
   	
   Let	
   3𝑥𝑥𝑥𝑥 − 𝑦𝑦𝑦𝑦 + 5 = 0,	
   2𝑥𝑥𝑥𝑥 + 3𝑦𝑦𝑦𝑦 − 1 = 0	
   and	
   𝑥𝑥𝑥𝑥 + 2𝑦𝑦𝑦𝑦 − 3 = 0	
   be	
   the	
   equations	
   of	
   the	
  

sides	
  𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵,𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴	
  and	
  𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴	
  of	
  the	
  triangle	
  𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴	
  respectively.	
  
	
  
	
   	
   A	
   straight	
   line	
  passing	
   through	
   the	
  point	
  𝐴𝐴𝐴𝐴	
  with	
   gradient	
  − !

!	
   intersect	
   at	
   the	
  point	
  𝐷𝐷𝐷𝐷	
  
with	
   a	
   straight	
   line	
  passing	
   through	
   the	
  point	
  𝐵𝐵𝐵𝐵	
   and	
  parallel	
   to	
  𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴.	
   If	
  𝑂𝑂𝑂𝑂	
   is	
   the	
  origin,	
  
show	
  that	
  the	
  equation	
  of	
  𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂	
  is	
  given	
  by	
  𝑦𝑦𝑦𝑦 + 𝑥𝑥𝑥𝑥 = 0.	
  

	
  
	
   	
   The	
  straight	
  line	
  passing	
  through	
  the	
  point	
  D	
  and	
  perpendicular	
  to	
  the	
  side	
  AB	
  meet	
  the	
  

y  -­‐axis	
   at	
   the	
   point	
  E.	
   Find	
   the	
   area	
   of	
   the	
   triangle	
  ODE,	
   using	
   the	
   result	
   in	
   part	
   (a)	
  
above.	
  

	
  
	
  

6.	
   (a)	
   Find	
  lim!→!
!!!! !!!
!!!!! ,	
  where	
  𝑎𝑎𝑎𝑎 > 𝑏𝑏𝑏𝑏.	
  

	
  
	
   (b)	
   Differentiate	
  each	
  of	
  the	
  following	
  with	
  respect	
  to	
  x.	
  

(i) !
!!!

!
,	
  x ≠ 1	
  

(ii) !!"!!!!"
!!"!!!!"	
  ,	
  x ≠ 0	
  

(iii) x! ln x! + 1 	
  
	
  
	
   (c)	
   A	
   man	
   wishes	
   to	
   have	
   an	
   enclosed	
   vegetable	
   garden	
   in	
   his	
   backyard.	
   If	
   the	
  

garden	
   is	
   to	
  be	
  rectangular	
  area	
  of	
  500  𝑚𝑚𝑚𝑚!,	
   find	
  the	
  dimensions	
  of	
   the	
  garden	
  
that	
  will	
  minimize	
  the	
  amount	
  of	
  fencing	
  material	
  needed.	
  

	
  
7.	
   (a)	
   Using	
  integration	
  by	
  parts,	
  evaluate	
   x!e!"!

! dx	
  
	
  
	
   (b)	
   The	
   following	
   table	
   gives	
   the	
   values	
   of	
   the	
   function	
   f x = 2x + 1,	
   correct	
   to	
   three	
  

decimal	
  places	
  for	
  values	
  of	
  	
  x	
  between	
  0	
  and	
  1	
  at	
  intervals	
  of	
  length	
  0.25.	
  
 ,d; ngWkhdq;fs; gpd;tUk; ml;ltizapy; 

jug;gl;Ls;sd.

     

          

x 0 0.25 0.50 0.75 1.00

f(x) 1 1.225 1.414 1.581 1.732
  

rpk;rdpd; newpiag; gad;gLj;jp  I =
1

0
∫ √ 2x + 1 dx ,w;fhd Xh; mz;zsTg; ngWkhdj;ijr; 

rhpahf ,U jrk jhdq;fSf;Ff; fhz;f. 

gpujpaPL u = 2x + 1 Ig; gad;gLj;jp I If; fz;L> I ,d; ngWkhdj;ij NkNy ngw;w mz;zsTg; 

ngWkhdj;Jld; xg;gpLf. 

*  *  * 

fh.ngh.j.(c.ju)g; guPl;ir - 2019 ,Yk; mjd; gpd;dUk; eilngWk; guPl;irfSf;fhd tpdhj;jhs; fl;likg;Gk; khjpup tpdhf;fSk; - fzpjk;
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(07) fzpjk;

tpdhj;jhs; II 
  gFjp A

1.     
 1         1       x
 4         4          x + 1

 3      x + 1       x + 2
=  0 Ij; jpUg;jpahf;Fk; x ,d; ngWkhdq;fisf; fhz;f.
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...........................................................................................................................................................................

...........................................................................................................................................................................

...........................................................................................................................................................................

...........................................................................................................................................................................

...........................................................................................................................................................................

...........................................................................................................................................................................

2. A =  ( (2     0
3   −1  
1     4 

 , B =  ( (−1    1  
 0   −3  
−2    1 

  > C = ( (2    1 
1    2

 vdf; nfhs;Nthk;' A − 2B ,  AC > BC Mfpatw;iwf; fhz;f. 

(A − 2B) C = AC − 2BC I tha;g;Gg; ghu;f;f.

...........................................................................................................................................................................

...........................................................................................................................................................................

...........................................................................................................................................................................

...........................................................................................................................................................................

...........................................................................................................................................................................
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3. xU Fwpj;j Ez;kjpg; guPl;irapy; Gs;spfspd; ,il 100 MfTk; epak tpyfy; 16 MfTk; cs;s 

xU nrt;td; guk;gy; gpd;gw;wg;gLfpd;wJ. vy;yh Ez;kjpg; guPl;irg; Gs;spfspdJk; MfTk; ngupa 

5% I tiug;GWk; Jz;bg;Gg; ngWkhdj;ijf; fzpf;f.

...........................................................................................................................................................................

...........................................................................................................................................................................

...........................................................................................................................................................................

...........................................................................................................................................................................

...........................................................................................................................................................................

...........................................................................................................................................................................

...........................................................................................................................................................................

...........................................................................................................................................................................

...........................................................................................................................................................................

...........................................................................................................................................................................

...........................................................................................................................................................................

4. xU Fwpj;j guk;gypd; ,il> ,ilak;> epak tpyfy; Mfpad KiwNa 61, 52> 10 MFk;. Xuhaf; 

Fzfj;ijf; fzpj;J> guk;gypd; tbtk; gw;wp tpku;rpf;f. ,g;guk;gYf;F ,il ika ehl;lj;jpd; xU 

epahakhd msth? ckJ tpilia  epahag;gLj;Jf. 
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5. Xu; cw;gj;jpr; nrad;Kiwapy; tpRf;Nfhj;Jfs; 100 g, 200 g vd;Dk; ,U msTfspy; nghjp 

nra;ag;gLfpd;wd. nghjp khjpupfspy; nra;ag;gl;l Nrhjidfisf; nfhz;L gpd;tUk; nghopg;G 

msTfs; fzpf;fg;gl;ld. 

 

msT khjpupapd; 

gUkd; 
khjpup 

,il 
epak 

tpyfy; 

100 g
200 g

20
20

102 g
203 g

2.5 g
3.1 g

 khww; Fzfj;ijf; fzpj;J> epiwf;Nfw;g NkYk; ,irthd nghjpapd; msitj; Jzpf.

...........................................................................................................................................................................

...........................................................................................................................................................................

...........................................................................................................................................................................

...........................................................................................................................................................................
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6. xU njhlu; vOkhw;W khwp X  MdJ Mapil [a, 6a] kPJ rPuhfg; guk;gpAs;sJÉ ,q;F a xU Neu;
 khwpyp. X ,d; guk;gw; rhu;igf; fhz;f. 

 NtnwhU njhlu; vOkhw;W khwp Y MdJ Mapil[−2, 8] kPJ rPuhfg; guk;gpAs;sJ. P(X < 3) =  
P(Y < 4) vdpd;" a ,d; ngWkhdj;ijf; fhz;f' 

...........................................................................................................................................................................
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7. xU Fwpj;j tif Koq;fhw; rj;jpurpfpr;irf;F 75% ntw;wpaPl;Ltjw;fhd Neu;jfT cs;sJ. ehd;F 

NehahspfSf;F ,r;rj;jpurpfpr;ir Nkw;nfhs;sg;gl;lJ. nrg;gkhf ,U NehahspfSf;F khj;jpuk; 

,r;rj;jpurpfpr;ir ntw;wpaPl;Ltjw;fhd epfo;jfitf; fhz;f.

 

...........................................................................................................................................................................
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8. vOkhw;W khwp X  ,w;Fg; gpd;tUk; epfo;jfTg; guk;gy; cs;sJ. 

 

x 1 2 3 4 5

P(X = x) p 0.2 q 0.3 0.1

 E(X) = 3.1 vdpd;" p> q  Mfpatw;iwf; fhz;f. Var(X) If; fhz;f. 

...........................................................................................................................................................................

...........................................................................................................................................................................

...........................................................................................................................................................................

...........................................................................................................................................................................

...........................................................................................................................................................................

...........................................................................................................................................................................

...........................................................................................................................................................................

...........................................................................................................................................................................

...........................................................................................................................................................................

...........................................................................................................................................................................

...........................................................................................................................................................................

fh.ngh.j.(c.ju)g; guPl;ir - 2019 ,Yk; mjd; gpd;dUk; eilngWk; guPl;irfSf;fhd tpdhj;jhs; fl;likg;Gk; khjpup tpdhf;fSk; - fzpjk;



-71-
- 71 -

f.ngh.j. (cau; ju)g; guPl;ir 2019 Mk; Mz;bYk; mjd; gpd;dUk; eilngWk; guPl;irfSf;fhd tpdhj;jhs; fl;likg;Gk; khjpup tpdhf;fSk; - fzpjk;

7. xU Fwpj;j tif Koq;fhw; rj;jpurpfpr;irf;F 75% ntw;wpaPl;Ltjw;fhd Neu;jfT cs;sJ. ehd;F 

NehahspfSf;F ,r;rj;jpurpfpr;ir Nkw;nfhs;sg;gl;lJ. nrg;gkhf ,U NehahspfSf;F khj;jpuk; 

,r;rj;jpurpfpr;ir ntw;wpaPl;Ltjw;fhd epfo;jfitf; fhz;f.

 

...........................................................................................................................................................................

...........................................................................................................................................................................
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8. vOkhw;W khwp X  ,w;Fg; gpd;tUk; epfo;jfTg; guk;gy; cs;sJ. 

 

x 1 2 3 4 5

P(X = x) p 0.2 q 0.3 0.1

 E(X) = 3.1 vdpd;" p> q  Mfpatw;iwf; fhz;f. Var(X) If; fhz;f. 
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9. A> B Mfpad xU khjpup ntsp S ,d; ,U epfo;r;rpfnsdf; nfhs;Nthk;. P(A∩B) = 1
5

 > P(A) = P(A|B') =  7
15

 

vdpd;> P(B|A)> P(B) Mfpatw;iwf; fhz;f. 

 A> B Mfpa ,U epfo;r;rpfSk; rhuhjdth vdj; Jzpf. 

...........................................................................................................................................................................

...........................................................................................................................................................................
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10. vOkhw;W khwp X  ,w;F k xU khwpypahf cs;s f(x) = {  x − k, 0 ≤ x ≤ 2 vdpd;
0,     mt;thW ,y;yhjNghJ    

,dhy; jug;gLk; 

epfo;jfT mlu;j;jpr; rhu;G f(x) cs;sJ' k = 
1
2  vdf; fhl;b> X ,d; ,iliaf; fhz;f' 

...........................................................................................................................................................................
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*  *
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gFjp B 

11.  xU fk;gdp xt;Nthu; cw;gj;jpg; nghUSk; xd;wpypUe;njhd;W NtWgl;l 2 nrad;KiwfspD}lhfr; 

nry;y Ntz;ba A> B vd;Dk; 2 tif cw;gj;jpg; nghUs;;fis cw;gj;jpnra;fpd;wJ. cw;gj;jpg; 

nghUs;fs; xt;nthd;iwAk; cw;gj;jp nra;tjw;F xt;nthU nrad;KiwapYk; vLf;Fk; Neuk; 

cw;gj;jpg; nghUspd; tifiar; rhu;e;Js;sJ. A> B Mfpa cw;gj;jpg; nghUs;fspd; xt;Nthu; myifAk; 

cw;gj;jp nra;tjw;F xt;nthU nrad;KiwapYk; Njitg;gLk; kzpj;jpahy vz;zpf;ifAk; xt;nthU 

nrad;KiwapdhYk; xU thuj;jpw;Ff; ifahsg;glj;jf;f Ntiy kzpj;jpahy vz;zpf;ifAk; 

gpd;tUk; ml;ltizapy; jug;gl;Ls;sd. 

Xu; myif cw;gj;jp nra;tjw;Fj; 

Njitg;gLk; Neuk; (kzpj;jpahyk;) 

nrad;Kiw xU thuj;jpw;Ff; 

ifahsj;jf;f Ntiy kzpj;jpahy 

vz;zpf;if
nrad;Kiw 1 nrad;Kiw 2

cw;gj;jpg;

nghUs; 

A 2 4 40

B 4 4 32

fk;gdp A> B Mfpa cw;gj;jpg; nghUs;fs; xt;nthd;wpYk; Fiwe;jgl;rk;  2 myFfisNaDk; cw;gj;jpnra;a 

Ntz;bAs;snjdf; nfhs;f'

A> B Mfpa cw;gj;jpg; nghUs;fSf;F Xu; myfpw;fhd ,yhgk; KiwNa &. 10> &. 5 MFk;. 

cw;gj;jp nra;ag;gLk; vy;yh myFfSk; tpw;fg;glj;jf;fd vdf; nfhs;f. nkhj;j ,yhgj;ij 

cau;e;jgl;rkhf;Ftjw;F xt;Nthu; cw;gj;jpg; nghUspYk; xU thuj;jpy; cw;gj;jp nra;a Ntz;ba 

myFfspd; vz;zpf;ifiaj; Jzpa Ntz;bAs;sJ. 

(a)  ,jid Xu; Vfgupkhz epfo;r;rpj;jpl;lg; gpurpdkhfr; #j;jupf;f.

(b)  ,ay;jF gpuNjrj;ijg; gUk;gbahf tiue;J> mjpypUe;J> gpurpdj;ij tiuG Kiwahfj; jPu;f;f.

12.  (a)   ( (2     −1 
−1    2

A =  , ( (1     0 
0     3

B  =  > ( (x     2 
3   −y

X =   > vdpd;> AX = XB  Mf ,Uf;FkhW x> y Mfpatw;wpd; 

ngWkhdq;fisf; fhz;f.
  

(b) A  =  ( (1    2    2 
2    1    2  
2    2    1

 vdf; nfhs;Nthk;. A2 − 4A = 5I  vdf; fhl;LfÉ ,q;F I MdJ tupir 3 Md 

ru;trkd;ghl;Lj; jhakhFk;. 

 ,jpypUe;J my;yJ NtW tpjkhf> BA = I Mf ,Uf;FkhW tupir 3 Md rJuj; jhak; B If; 
fhz;f.

  gpd;tUk; Vfgupkhzr; rkd;ghl;Lj; njhFjpiaf; fUJf (
   x   + 2y +   2z   =   −1, 
   2x + y   +   2z   =    2, 
   2x + 2y +   z     =   −1.
   

C  =  ( ( −1    
  2   
−1   

 vdTk; X  = ( (  x    
  y           
  z   

 vdTk; nfhz;L jhar; rkd;ghL AX = C MdJ Nkw;Fwpj;j 

Vfg;gupkhzr; rkd;ghl;Lj; njhFjpia tifFwpf;fpd;wnjdf; fhl;Lf.   

,jpypUe;J> Nkw;Fwpj;j Vfgupkhzr; rkd;ghl;Lj; njhFjpiaj; jPu;f;f.
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13.  (a) %d;W ml;ilfs; 1, 3> 4 vd ,yf;fkplg;gl;Ls;sd. xU tpisahl;L Xu; ml;ilia vOkhw;whf 

vLj;J 1, 2, 3, 4, 5> 6 vd ,yf;fkplg;gl;Ls;s MW Kfq;fs; cs;s xU Nfhlhj jhaf; 

fl;ilia cUl;Ltijf; nfhz;Ls;sJ. njupe;njLj;j ml;ilapd; ,yf;fk; x vdTk; jhaf; 

fl;ilapd; Nky; Kfj;jpd; ,yf;fk; y vdTk; nfhs;Nthk;. A> B vd;Dk; epfo;r;rpfs; gpd;tUkhW 

tiuaWf;fg;gl;Ls;sd: 

   A  :   x  ≥  y

   B  :   x  +  y  Xu; ,ul;il vz;.

(i) P(A), P(B)> P(A|B) Mfpatw;iwf; fhz;f.

(ii) A  ck; B ck; jk;Ks; GwePf;Ffpd;wdth vdj; Jzpf. 

(b) (i) ''COEFFICIENT'' vd;Dk; nrhy;ypd; gjpndhU vOj;JfspdhYk; Mf;fg;glj;jf;f 

xd;wpypUe;njhd;W NtWgl;l tupirkhw;wq;fspd; vz;zpf;ifiaf; fhz;f.

(ii) ''COEFFICIENT'' vd;w nrhy;ypd; gjpndhU vOj;Jfspy; ehd;F vOj;Jfspdhy; Mf;fg;glj;jf;f 

xd;wpypUe;njhd;W NtWgl;l Nru;khdq;fspd; vz;zpf;ifiaf; fhz;f. 

14.  (a) I]; fpwPk; tpw;gidahsu; xUtu; tpLKiw thu ,Wjpf;fhf Nkyjpf ,Ug;GfSf;fhff; 

fl;lisapl Ntz;Lkh vd;gJ gw;wpj; jPu;khdpf;f Ntz;Lk;. fle;jfhy mDgtq;fSf;Nfw;g> 

thdpiy ntapyhu;e;jjhf ,Ue;jhy;> mtUila ,Ug;G vy;yhk; tpw;fg;gLtjw;F 85% Neu;jfT 

,Uf;Fk; vd;gij mtu; mwpthu;. Kfpyhu;e;jjhf ,Ue;jhy;> mtUila Neu;jfT 65% Mf 

,Uf;Fk; mNj Ntis kio nga;jhy;> mtUila Neu;jfT 10% khj;jpukhFk;. thdpiy 

Kd;dwptpg;GfSf;Nfw;g ntapyhu;e;jjhf ,Ug;gjw;fhd epfo;jfT 40% ck; Kfpyhu;e;jjhf 

,Ug;gjw;fhd epfo;jfT 35% ck; kio nga;tjw;fhd epfo;jfT 25% ck; MFk;.

(i) tpw;gidahsu; jdJ vy;yh I]; fpwPk; ,Ug;igAk; tpw;gjw;fhd epfo;jfT ahJ?

(ii)  tpw;gidahsu; jdJ vy;yh I]; fpwPk; ,Ug;igAk; tpw;Ws;sjhfj; jug;gbd;> thdpiy 

ntapyhu;e;jjhf ,Ug;gjw;fhd epfo;jfT ahJ?

(b) egu;fisf; Fiw epiw> rhjhuz epiw> kpif epiw vdg; ghFgLj;Jtjw;F cly; jpzpTr; Rl;b 

(BMI) gad;gLj;jg;gLfpd;wJ. tifg;gLj;jy; fPNo jug;gl;Ls;sJ.

  Fiw epiw : BMI ≤ 18.5  vdpd;>     

  rhjhuz epiw : 18.5 < BMI < 25.0 vdpd;> 

  kpif epiw :  BMI ≥ 25.0 vdpd;. 

xU Fwpj;j Fbj;njhifapy; cly; jpzpTr; Rl;bahdJ ,il 20 clDk; epak tpyfy; 4 

clDk; nrt;tdhfg; guk;gpAs;sJ.    

(i)  Nkw;Fwpj;j epiw tFjpfs; xt;nthd;Wf;Fk; cupa egu;r; rjtPjj;ijf; fzpf;f.

(ii)  NkNy tptupj;j Fbj;njhifapypUe;J 200 egu;fs; vOkhw;whfj; njupe;njLf;fg;gl;lhy;> 

njupe;njLf;fg;gl;l egu;fspilNa vj;jid Fiw epiw egu;fs; ,Ug;gjhf vjpu;ghu;f;fyhk;?

R
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15.  fhg;GWjp xg;ge;jj;ijf; nfhz;Ls;s xUtu; xU khjj;jpy; 2 el;l<l;Lf; Nfhupf;iffisr; 

rku;g;gpg;gjw;fhd ,ay;jfT 3 el;l<l;Lf; Nfhupf;iffisr; rku;g;gpg;gjw;fhd ,ay;jftpd; 

,Uklq;nfdf;  nfhs;f. mtu; xU khjj;jpy; rku;g;gpf;Fk; Nfhupf;iffspd; vz;zpf;if X MdJ 

epfo;jfTj; jpzpTr; rhu;G P(X = x) =   e
−λλx

  x!
, x = 0, 1, 2 ....  ,w;F vd;Dk; GtNrhd; guk;giyg; 

gpd;gw;Wfpd;wnjdf; nfhs;f.

(a)   λ If; fhz;f.

(b) mtu; xU khjj;jpy; Fiwe;jgl;rk; xU el;l<l;Lf; Nfhupf;ifiaNaDk; rku;g;gpg;gjw;fhd 

epfo;jfitf; fhz;f. ^ePu; e−5  ≅  0.6065 vd vLf;fyhk;'&

(c)  mtu; ,t;thW xt;nthU khjKk; njhlu;r;rpahf el;l<l;Lf; Nfhupf;iffisr; rku;g;gpj;jhy;> Xu; 

Mz;by; mtu; rku;g;gpg;ghu; vd vjpu;ghu;f;Fk; Nfhupf;iffspd; vz;zpf;ifiaf; fhz;f.

16.  Ik;gJ FLk;gq;fspd; khj tUkhdq;fs; gpd;tUk; ml;ltizapy; nghopg;ghf;fg;gl;Ls;sd.
 

  

tUkhdk; (&gh) FLk;g vz;zpf;if

10 000 - 14 999

15 000 - 19 999

20 000 - 24 999

25 000 - 29 999

30 000 - 34 999

35 000 - 39 999

40 000 - 44 999

45 000 - 49 999

2

8

15

9

6

5

3

2

(i)  Xu; cfe;j FwpKiwiag; gad;gLj;jp khj tUkhdj;jpd; ,il> ,ilak;> Mfhuk; Mfpatw;iwf;  

fzpf;f.

(ii) khj tUkhdj;jpd; fhyizapil tPr;ir kjpg;gpLf.

(iii)  &. 20 000 ,Yk; Fiwe;j khj tUkhdKs;s FLk;gq;fs; fPo; tUkhdf; FLk;gq;fshff; 

fUjg;gLfpd;wd. fPo; tUkhdf; FLk;gq;fspd; rjtPjj;ijf; fzpf;f.

(iv)  fPo; tUkhdf; FLk;gq;fs; vy;yhtw;Wf;Fk; khj tUkhdj;ij &. 20 000 tiuf;Fk; 

cau;j;Jtjw;F cjtpg;gzk; toq;fg;gl;lJ. ,t;Tjtpg;gzj;ij toq;fpa gpd;du; FLk;gq;fspd; 

khj tUkhdj;jpd; fhyizapil tPr;R ahJ?
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17.  xU  nraw;wpl;lj;jpd; nraw;ghLfSf;fpilNa cs;s njhlu;GilikfSk; xt;nthU nraw;ghl;Lf;F 

khd fhy msTfSk; fPNo jug;gl;Ls;sd.

 

nraw;ghL cldb Kw;nray;fs; fhy msT (thuq;fspy;) 

A − 2
B A 3
C A 5
D B 8
E B, C 4
F E 6
G D, F 7
H G 9

 

   (i) nraw;wpl;l tiyaikg;ig mikf;f.

  (ii) nraw;wpl;lj;jpd; mtjpr; nraw;ghLfis vOJf.

 (iii) Ke;jpa njhlf;f Neuk;> Ke;jpa Kbg;G Neuk;> gpe;jpa njhlf;f Neuk;> gpe;jpa Kbg;G Neuk;> 

kpjg;G Mfpad cl;gl xt;nthU nraw;ghl;Lf;Fkhd Neu ml;ltiziaj; jahupf;f.

 (iv) nraw;wpl;lj;jpw;F vLf;Fk; nkhj;jf; fhyj;ij ePbf;fhky; jhkjpf;f Kbahj nraw;ghLfs; ahit?

*  *  * 
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